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(54) PHOSPHAZENIUM SALT. ITS PRODUCTION AND PRODUCTION OF POLYALKYLENE 
OXIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a new 
phosphasenium salt useful as an active species, etc., for 
organic reactions and further as a polymerizing catalyst, 
etc., for alkylene oxides by reacting a salt of a 
phosphazenium cation with an inorganic anion with an 
alkali metallic salt of an active hydrogen compound. 
SOLUTION: This new phosphazenium salt of an active 
hydrogen compound is represented by formula I [(n) is 
an integer of 1 -8 and denotes the number of 
phosphazenium cations; Zz- is an anion of an (n)-valent 
active hydrogen compound in the form derived by 
eliminating (n) x protons from the active hydrogen 
compound having the maximum 8 active hydrogens on 
the oxygen or nitrogen atom ; (a) to (d) are each an 
integer of <3 or 0; all the (a) to (d) are not 
simultaneously 0; Rs are each a 1-1 0C hydrocarbon and 
two Rs on the same nitrogen atom may mutually be 
bonded to form a ring structure] and is useful as a 
reactive active species, etc., for organic reactions. The 
salt is produced by reacting a salt represented by formula II ](m) is an integer of 1-3 and 
denotes the number of phosphazenium cations; Xm- is an (m)-valent inorganic anion] with a salt 
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represented by the formula, M+nZn- 



(M is an alkali metal). 
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xi— /u s v?yntvy^y=i>-/K i, 3 -/p/^y^ 
a, i, 3 yv 5 ^" — /y, l, 4-y^y^t 
— /y s i, 6 — ^3ff-y /U x i, 4 — -y^o^^r 
f-y^y^— /k byyfp-^/p^y, ^y-tryy\ 
y^ytyy, -<y^^y^y h— /y^feii-^^^^ 

y^y /y«^3R*2-2 0fi^2 — 8fitO*KX 
y;i/t^-/K r^^hP-^, 77^h-^tfcH>' 
yxfyyt^yK, ^y^n^wyt^yh^fci^ 

^X^<0 = y v^tfcoT 2-8 fi^*5B*r* U-^O 
*«Jci-8fiO*»«S:*-r5»^*l 0 0-5 0, 

yyyr ^ y, v 5 (2-7;;xf/v) r^y, ^^-y- 
yf yy^^y, 4, 4* -^7 ^ y -y^^^/uy ^ 
y\ hy (2-r^y^/y) r^y, n, n' -^y 
f;vxf yy^^y, N, N' -^i^xfuy^ 
r ^ y^/cfic/ (2-yw;/xf;i.) t ^ y^(7) 
S*»2-2 oii§co2-3<iico-a^L< n~mr ^ y 

-<yv?y, ^/^yyffctti, 2, 3, 4-^b^t 
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4, 7 - f y Tf n / ty«a)S*»4-2 OfiO 

2-3 <e<d ^ / m&^ttavw&mr * >mx-h 

So 

[0 0 2 2] £*>&*V<n. *XhK), 

y;W-7/l/-yf;U7/W^-^, s e c 
jVT)V^ — ;V s t e r t — yf/VT/U^- /K ^y^> 
f/P7;V3- /V^ t e r t -'O'f ^7^3-/W*ttt 

^)7/^-;l/iT'fc»), Wx.f^f ^^^!) =3— /K ^ 

d tvy^y xr — /u, i, A—^ffi?*— hyy 
h-/ulf^*|S2-l 0SO2-4i<D**Si:tt 

y -fx* tvy^v' Kt> L < ^tih(D=2 # y 
fcoT2-6 ffl^SciHSr* L-t 2-6 ^OtK^ 

MWt5^H 0 0-1 0, 0 0 OcO/Jfy T/W^rU 
K«T**>*>* flflxfifN, N ' -v>y^vWx^u 
>v/T ^ N, N ' -^xf ;l/xf i/y^7^ Vifc 
iiv? (2-^^/V7^yxf;l/) T$^m<0&tm%C2~~ 

1 0 <@t7) 2 ~ 3m<n~WiT ^/Mft5#f7^yi 
Tfc»5\ Miifny^ f-<y^ ^-/i^y^ 

fclil, 2, 3, 4-fh7t Kn^/y^Sif 

7v?^ tT7 , 4, 7-hynfv-^D/ 

4 - 1 o f©tf> 2 - 3 m<o~mr ^ y ^£ 

[0 0 2 3] *»WlC*5ftSft#* (1) *<t%&Z 
(3) ti$tl6*^77^!)A^ft^Oa % 

XhZ 0 fc«U*T3ft«WI«P^0-CriJaiV\ #*L<«2 

b, c#<fctfd<0«m£M:b&i\ (2, 1, 1, 
1) > (1, 1, 1, 1) , (0, 1, 1, 1) , 
(0, 0, 1, 1) £*:f± (0, 0, 0, 1) (OfSL^ 

tt*<n$cxibZ 0 *e>ic#*L<fi, (l, i, l, 
(o, i, l, i), (o, o, i, i) &tzn 

(o, o, 0, 1) <Dm&'&t> J £tpOO%CX'hZ>o 

[0 0 2 4] *&w^wf zit^X. (i) Wk^X. 

(3) Xm£tlZ>&<0*X7 T-fef~* i^^^cDR 

y /p-e/u-^ci tVK ^y7 p ot B /K 7y/K y/w/1" 

— :/^VK sec — t e r t — ^^VK 2 — ^ 

7^— A\ 1 — 'O'^/K 2-^>^vK 3 — OfvK 
1 — ^^-/K -YV'O'TvK t e r t — * 

vf^/K 3 — y^/v— 2— y^/K ^^^^^vk y/i" 

-^/u-^^vvK 4—y^vi — 2— ^^^vK is? v< 



(12) #P^¥l 0- 7 7 2 8 9 
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^^/K v-^a^^rvvK 1 — 3-^7"^ 
A\ l-;t^5vK 2— :*"^^vK 2 — :n^vw— 1 - — 
1, l-v^^/l — 3, 
(iSSs t e r t-^-^^/u) * A\ r^, 
=.A\ 4 — h/i^OK '^vvK l — 7 /i^^vu^ 
felt 2 - 7 *=/^^/u*<7>IiK»e*fett*S»W^fc; 

; ;V-*;\s-~fv fcrVK y^n t°/K t e r t -Z/^ 

10 3 , 3 - i?* ^?v7^>vm<ofimw i-io fl^fliifitt 

[0 0 2 5] ^fc^^^ri^— ^A^ftVt^- ^ 
*JH^±^2fiWR3&sSVMctt^L"C««ja*?g*i-5 
»^<7?K^*lR^lc^5 2«ffi<oll*att, 

[0026] *3gwi-*5Jt5{b^ (i) xmztiz>i£ 

I4«^^*^77f^')^ll (3) "C 

y^JR^i:SrS/C$^:5w ttcj:oT#^n^ 0 ^com 
tt{b^ (1) (Dttbtm— <Dh<OX&Z>o M%fin 

[0 0 2 7] ^(^M + n Z n " X&£tlZ>1£&7km4k&yo<D 
7>v* y &mm*. ±3* ©Stt**^* * Tyu;*/ y ^ 

40 K§07;^ y 4I©7 ^ Kgt'fe D , y/u-^/u-^o 

e/wy^t>^. yyw^/u- y^/i^y ^r>ix, tr^.yuy^ 

^P^y^^x=;HI a— T^^^/^y 
^r>^ N xf-;l,th!}i)A, /;W/l'-7 r f/Uthy 

£A N 7/l^tU^thy f F77i^/Uxf 1/ 

h y h y 9 J*-*?? u- k, ^^^7 y 
so <nr y^it Ky K^ft-cfc y> , *m<t y^9 
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(13) 
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A, imit-T *IMb* V ^A^^liTK^bir 

a. mst-r v y vj*&±vv%mz y ^a^t/u* y& 
tz.m^im\^fy><oT >vti y &mmmm&T/ujj y & 

[0 0 2 8] m^^^^^$r^-r 5^7K^b^*^ 10 

5^7K^k^^r^ y (M + n z»- ) ^t/w- 
xv&j&x^j-^n, y ^-^a. ^ h y ^A^fcti^ y 

[0 0 2 9] ^^^*5tt^><b^ (3) f<DX»- f*. 
^mC0^r^^>^^i- o IT, <ffi£fcmtel~3 

R*N P=NH 

NR 2 



#>fc*mm* mm. mm. r>^m. 

04-, hco3-^5 0 #-^i^<toT(i, ztiboomm 

/^n|5 5», ^oy>fb**^ »9A^ ^U^/U 

[0 0 3 0] *»W©fb** (3) -CSStbS**:^ 
if ~ * A# £ te^ r v £ CO&O^&KO V * 

® SL^b^A/^: 3^*cO-®^T ^ V (HNRz) £ 

m?rMt«tT, {b^ (8) 
[0 0 3 1] 
[{b 1 5 ] 



(8) 



T^^5 2, 2, 2-hy* (-g^T^y) -2 A 

® :©*^77^v^» «b^5£ (8) ) irtr* 
(Zi^7^y) ^7tn^yr"F { (RzN) z 30 
p (o) c i } *RjS£-£T»fejh,sf;* (^-H*r 

NR 9 NR2 
R2N P=N— P=NH 

NR2 NR2 



^7$^7^yt^VKW v^b 19 k/X? n /Wb 

LT, ffc** (9) 
[0 0 3 2] 
lit 1 6 ] 



(9) 



T'i$il5 2 ( 2, 4, 4, 4-^O^^^r^ (11^7 

® :©*777^W^ft «b^ (9) ) &®xm 
^fc^^^rif Wb£^3 Mb^zt (8) ) <7>ffcb«9lcja 

/NR t \ 



\NR 2 /g 



(1 0) 

[0 0 3 3] 

[{b 1 7 ] 

(10) 



^li-I^7^T'fc^ lWi^lim (8) Ofls 
2(Di^fijk^ (9) ©jk^tT3C9i^ 



® MSqfciO/^fcliR^bf^ (10) <7>{b^ 
»«rl«*^, S^tef^-co q *3 «fct/R0Mfc3*5£ (10) 



(14) 



0- 7 7 2 8 9 
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t\c£*)^ (3) Xm = 1 , X- = Cl-t*>5 

^r-*5o 9 (cLT{b3*5£ (3) -c*£*l<5— « 

[0 0 3 4] rcTPj: 9(CLT#^tlfcfb^ (3) "T?* 
JR*tti:©2a<Ott[SrKJ6S'frT. BW<D<b¥* ( 1 ) X 

mm$L-rz> 0 ^(OR^mx^xn. m\xihz>zm<D 
&<D&mm&\z^xtenft<Dm*&&i-zmvmzffl 

SlcStLT, 0. 2-5^iTfc^ #£L<f40. 5 
-3S*"C?*>f9, <fc9#£L<l40. 7-1. 5^1(0 

yu, ^ ^ y — /u£ f c 147* p y -;^^)7/w =» — /MS , 
tt#S»§<DjRfb**S> ^nn^y, ^an*^ 

— z r^co^—v'^m, V V /f/>7 ^ is, N, 

ti6 0 ^«&4, *&T*t>2@RJi£^LT^Tt>«i; 

v\ !©3H'0**s««|bTVN5r.tf4#*Li/^S!B»*1B 
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tMMMffc* D—«-CI4*v^ 5 0tJ£/.TT*ife 

9, #£L< 14- 7 8-8 Or, J: "9 #3:1X14 0 — 5 
0t^Itfo6o RJSBEAI4WE. »JE*5<t^IEO 
ffljxT»fc3afcU*5#, 0*L<f4O. l-10Kg/ 
cm 2 (*fe*fEE, «TI^1«) T'fcO, *!?#*IXI41 
-3Kg/cm z ^iX'fe5o &j£B#Pflf4»£tg.ffi-^ 
Rft*^tt»*^^4:oT--«TI4*v^5 % i# 

-2 4B$|ffl<Dt&H"C*>»K #*IX t4i#-"~l 0B*IHh 
4 0#*lX J4 5»- 6«fR|T**)6o 
10 [0 0 3 5] Z<Dfcfo<Dfrl&mfrt>, BWOfttt7K*ft 
^*eo*^^T^=.^AtS*^«i-5l-t4, ffi-«<0^ 

ffl^^2i^3|sf^^a^i§pj^, ffi^yc^coa 
5 T/^ y &m # ^ it is t mmr = * >- t comi4 

LT#fmbT^5£>-C\ **>*VM45ff^F<0 

20 J4, ^<D^*fc5VM4»«a*-«»«^^M****: 

^JC(4, -t^o***>SV^^4l^«»«^^:iiU^:^lfeo«at■e 
fttf IMS** fcl4# ^A^n^h^7^-< -^T-^Mi- 

5rirt)t*t5o Bftoift, (i) -c 

30 rWfeixWk** (l) ■C«**t5«tt*«{b*4fc^** 
^^rif-^^^(4, ^ttTK^b^^T^^-^^BI-^ 

ts^te^^s^tii L,xm#>xmmx& 
[0 0 3 6] *B»Wtt*bi^b*S: (2) 

(2) *fcl4flS^5t (4) a, b, c^J:!/ 

d t4, ^tv-ien0*7t(4 1T*fc^ o fc/f L^T^m^ic 
0T*J4*V\ $?*L<(4a, b, c*5J:^d(DWfflCBI 
^b-f, (1, 1, 1, 1) , (0, 1, 1, 1) , 
40 (0, 0, 1, 1) £fcf4 (0, 0, 0, 1) <om^ 

[0037] ^m<oit^ (2) xmztiZTk&tik* 
%<DWim»<D&j3Lmt\.xn* -«»ft«t ltroj: 

®. itl^/utS^i^^^f/VT^y (M e 2 N 
H) «rKlS$^ S ?>li 1 aiwry^-TSrRJtSti: 
so :MISt«lt, >fb^ (ii) 
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(15) 
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[0 0 3 8] 

NMe* 
M0zN — P=NH 
NMea 

■C*StL5 2, 2, {*?**?A>T%/) -2 

®. (2) <Da, b, c:fcJ:U<d<D*«lHC»JE5S 

it:*:, ^f/W7^y,!:^S: (l l) <D*x^Ti?> 10 

/S£it5 0 ffc** (2) (Da, b, c*3j:t^d 

^•t^Wff^BB^bi" (1, l, l. l) ©a^w 
tfc^I^lcij:, 3Ettffc0A/£4 3*<0te^5£ (11) 
o^^^r^^SrRJiSS^So «*.tfRIC< (0. 0, 
l.l) cD^tcji, 9t-f*mt*) 2St©^^f 
/ur^y^ ^>Tik^ (11) <D*;*:7;r-t?>£2 

i^atfb^ (4) -cY-asc i-t*>2u 20 
if~£i^n y Kj&s#&*l*. 

r y ^jh * >- 1 K«i«r =■ it > t <omx^m-t 

(4) T*S*l5-»ft4^77^!>^Wt 

[0039] {fc^ss (4) to- ttwiir^tyy- 

-««>««»C5T=^-^*3ftS»Jfbtt5. te^St (4) 

(2) -c*Sn57KSt{b*^^r-tf=^AtcaElft-r5 

[0040] *icnmkto*wiHkk\*xtt % &£l< 

T'^y-^^T/v^-^it^i?, isst*c-y->, -r 40 
F7tKn77^ 1, 2 — v*ai h^ixy 1, 2 

^-hy/^^(D=.hy/u^^^tfe?tt5o ^<d 

<OW«*«£<D«-&tt. i§*5-9 5**%, »£L<tt 
3 0-9 011% £ 9*?£U< 115 0-8 5ftfi%<D 
iit'fc^o 50 



[fbis] 

(11) 



[004 1] ffc#5t (4) t$$ix5^^77f=^ 

£LTJ2, il*0. 0 1-5M(Mlimol/l^ 
"To JETF1^«) s #£L<li0. 0 5-lM-CWo « 

I^tOTfc^o »>f *ySft«flWB»*^ 7 7f = 

* a # ^ it s t — ffi <ommr ~ *■ > co^ * -e»« 

fill, -t^»Jig<Dfto*»*a:36S**LJ: 3 ■ 
<oWmr=^yt^<omni^i 0 0f&, #£L<«:i. 5 

-2 Of8F<0«ffl-O*>So 
[0 0 4 2] ^7^A(C{b^ (4) T-**tt6*0»» 

WHyb/^/c^ 0. 0 2-2 0 0 y y Y>\>/ 
i«|:J:oTR*5^ Ml0~80t, #£L< 

[0 0 4 3] r(Di 9^LT#^n/c{b^ (2) 
^^57K^{b*^^7^^^Afi > 

* [ h y ^ (^^f^r^ y) 7^^^^-^^y ^>r^ 

y] **7*:=jrAfc Ko^K^ftfofeflS** (2) 
X\ a, b, c*5J:t/ddS||gffJcB8^e>i* (1, 1, 
1, 1) tfcSft^ftOO. lM*5«J:tf0. 01M(D*; 
-tn-^tLpHttl 3. 3*5j;tM 2. 5£r^ 

u £fc (^f;w7^y) by* oy* 

7;/) ^77i-7^yfVr^ y] $^7t^^t 

Kn*$/K+tt*>*>*M« (2) T\ a, b, c*5j:^ 
d^lHfftcH^bi- (0, 1, 1, 1) XZ>Z>ik&#B<D 
0. lMjo<tt/0. 0 1M(D7K^f^H> ^rH^pHfi: 
13. 5*5^1/12. 6$:^) o Z<Dtz$>, mfrTtf) 

[0 0 4 4] $&ic*MB91tt. 
® ^fb^ (5) t>L<ii{b*^ (6) T**$^t5^^ 
^ T if - ^ A # ^ ^ V <t M m T = * V £ CD (ft *3 i V» ft 
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(16) 



0-7 7 2 8 9 
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ttoffffiT, (5) -c*Stu5^7r-tf 

**cr/^ V &mh b< lir/i^ y ±S^jR(o^*b 

© fl^a: (7) ■C$$tl^S*^77^!>A^ 

«t»tt**{b-&ftofiF«ET, *fcwt<b*a (7) -c* 

[0 0 4 5] *ftW<D%mz&VZT/l'*Ul<'Jr*ris}t 
t^r^K 1, 2 U h\ 2, 

K, xt^ont Ky xt7o^t Ky >\ y ^vu 

^ y i/5?^at— tvk r y y *>^/vx- f^s/tri 

K, 1, 2 -^U^^ix K^fcf^f uyt^rv' K 

[0 0 4 6] *ISWW*ifeW % fb^iS (5) £fcf*fb¥ 
S; (7) t^$^*^7r^')^ft^a > 

OjE<D»ft*fcfiO"C*>5. i«5»*t<(j:a, b, c 
*5i^d(D>iff|CH^e>-r, (2, 1. 1, 1) , 

(1,1.1,1), (0,1,1,1), (0,0, 
1, 1) (0, 0, 0, 1) <D»^Jb-frif»<0S 

T*£>3 0 £btC#£L<te, (1,1, 1,1), 

(0, 1, 1, 1) , (0, 0, 1, 1) *fcfi (0, 
0, 0, 1) Ofi^^-fr+^ft-CfcSo 

[0 0 4 7] Sfcfb^a; (6) t*Sn5^77^ 

, f*5<fctfgte, -^^X^nSJ^T^ 40 
!E<Dm%t&til*0X-tbZ>&. ±X&m&fiZ0X&tj:\f\ 

LOie, f feJ:^g^m^tc|i^b-f, (2, 1, 
1) > (1,1,1), (0,1,1) Sfctt (0, 
0. 1) (Oa^'&^ipWft-CfcS. 

[0 0 4 8] {b^a; (5) , (6) *feii{b*s; 

(7) T^^ft^^^^rif^^A^^^^^ORH^l 
S£fcl*^t<D, l-l 0«<7?SlRJH^-^P>*SKib7K 



/U-^/W— sec — r/^vK t e r t — ^^vU, 

2-^x — /K 1— 2 — 3 
^vK 2-y^vU- 1 -^^/K >T V-O^/W, t e r 

t "^/K 3 — yfvu- 2 -^^/K ^^^^ 

A\ 4 — y ^vl— 2 — ^>fvW, 

i/^a^^^/u^ v^o-^arvvK 1 — ^:/^vK 3- 
— r/^vK 1-^^vK 2— *-^^vi\ 2-^fvu- 
l-^^WK 1, l-^y^/W-3, 3 - v'y =^/Vzf 
V-fls (*P*> t e r t-^-^^/W) , /xi/K ^vvK 
:7^^;K 4 - h/I^/W, -<>-vVK 1 -7xx:/Vxf 

«fb**sa>k»tfix5o ^tibo^, y^/K ^ 

/U, y fcVK >f fcVK t e r t -~7 

^VK tert— O^/V, 1 -^-^^/V^ycJi 1 , 1 

-v^y^vw- 3, 3-v^y ^/w^/w^^^^c i 
0 <@ c5lIBJlSK^b7k**ds »tt^. 

[0 0 4 9] l£tz*X7T j e~'}^2>3-*>' t £e>m— ^ 
*JS^±0 2fi(ORj6Ssv^^tt^U"C»*j&S:^dt-r5 
»*<OKa*JH-=F±^2ffi(Dtt{b7k*Xtt, 4 — 6{@<£> 
K*lS^b*5±«^Wi-5 2ffi^^b**Sl?fcO 

te#l*Lfi£7- h^y ^w>\ ^:^y ^u^^fcht-^-y- 
[0 0 5 0] y T/U*cU>-*3ci/ KCOMit 

*ifew-ow^, i-*^*>, (5) tu<«fb 

^ (6) -cSStLS^^^r-tf^^iH^^^t** 

r = ^- > <Dm& x t5«tt**{b^* ^> r y ^> 

(5) t«Sn5^77^?A^ftyi**7 = 

ii7^ y±*^jR^*^fcW^ttsett**<b^ft<Jo 

[0 0 5 1] ^b#A (5) *fcl*ft#* (6) ^^T r " 
ll«r©«|7=*ytr*t, ^LT, rfil-30 

fh77/^a|J5», v^TWb7K*». ^^d- 

T, HS04-, HCO3't)fc-5 0 
[0 0 5 2]i^cJ:ot(t wft^oSSST^VW: 
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(17) 
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*5J:t«B**K«ojlWlllor^^»*L<. tKX 
T=*^3ft«J:»)ff*LV\ ft^* (5) -C*$*l6*:* 

/SS-tCO^Tte, 5fc»Lfcft*5£ (3) T'3c£;ft6*;* 

CI 

I 

RM— P— CI 
I 

CI 



no— ft** (6) Ta^Hs^^^rif 

CD. SSMbOA/fc— B&T^> (RNH 2 ) ^SrRlES 
it, ft** (1 2) 

[0 0 5 3] 

[ftl9] 



(12) 



©. &&Oft** (10) t^^^^T^oT, 
~-<D <llo&TfR<Dtt t <&m*:Wimc^ ft** (12) CO h 
ft**(6)*Cr = l, T r -=Crt'fe^iO^^ 



CHU 

CH, 



> t mmr ~ * > t -e«yg-r 5 # few * ^se 
6 0 rwi^iatm (6) t^^ixs-W^ 

5 0 £<blCI3:, ft** (6) T^^^5i^)io^(Dl 
#|;ttfft** (13) 
[0 0 5 5] 
[fb2 0] 



? II 
P=N — P- 



I 

NfCHJ, 



I 
N 

II 

P- 



N(CHa), 



I 



(13) 



I 

3 - 



x&ztihik&y*. -ttat>*>. 1- (i, 1, 

fF7^f/^^) -4, 4, 4-hy* (S^^vW 

T^7) - 2, 2-t'^ IhV* (v^^vurs /) * 

^7t7^!Jf>'7;y] ~21 5 , 4 A 5 -^ft^ 
[0 0 5 6] ft** (5) fcL<ttft** (6) tth 

tc*flFS-fr5igtt7K*ft^«a5r/^ y t u < ttr 
5***-^x.5fStt**ft-fr*t tttt, ^Jxt^TK, m 

y ^r7yy^ ^j-w^bk y^-^m&t. *j 



50 



^o>-®L :(i<^ -^u-r^lt, 7^ 

>fy7^;i«, fu7^;m, byyy^h^s 

fctttfn* y 3/ h»*f<0^*»2~2 0^O2-6{@O 

!)Ky, N-#/U#3rv'T^y ^£fc[3:N, N' -v?# 
^^-2, 4- b/Uxy^7^y^;V/^>^ 

sec -^^7^=1-/^ t e r t — 
/P7/1/P-/K ^y^yf/W^-zP, t e r t — ^ 
yf;V7y>3-;u, 7;i/-ryP-^-^f;U7/U=i- 7K y 
!>y/l/7/W3^;K ir^A-T/l"^— /K v^^P / 
— /K P^^ri^y — >>K T y 7l^T/W=3 — 
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(18) 
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a# /i- try — a£ fc \* is yt S /U7/w = — /^coK^Sc 

/K 1, 3-y^yv^— /K 1, 4-^^>v ? ^— 
/K 1, 6 — N^ty^t-^, 1, 4 — n^3rU- 
y^3"— ;K h y y^n — yi^n^y, ^Dtyy, v 5 

;/yiryy s hMfp-W7^y, ^y^xy^y 
o m<o 2-8 fiOTk»S*:Wi-5*ffiT^3— /ujg-efe 

^Rtf^Axi — * x y^UtT l — A\ f^Fn- 
X, 77^ b-^^^«:y^^u-^^(DSS^^fi^ 
(^BI*«:T**>[9, ftl^tf^aiy— /K 2-^h— /K 
2, Kndri/^^^ U>-^fc(ifcf^^^y — A 

A«(DK*» 6 - 2 0 <@co 1 - 3 fl0>*B&S*:*pr 53? 

#»Hfc*«Ji-T?*>o, «ttf#yif^yt^yh\ # 

oX2-8 B(7)*«!:f U*05W»^ 1 ~ 8 ®OtK»S 
$:tt5^y7/^ l^my KJS*-e*>5 0 20 
[0 0 5 7] $^>{Cli, #Jx.tfy^/V7 ^ y. xf/V7 

^y, y/^/i^-^n tvi'T ^ y, -fyyotwr^ 

y, /^;W-^f;V7 5 y^ ^y^T^y, se 
c —~ff^T ^ y, t e r t —-f=f-tVT ^ y, >^ p^* 
^V/l/7^y, -<y^7 ^ V, ^_7x^;l/xf;U7 
^ y, T~yy, o — WWv*y % m- WW i/^^tz 

^fM7;yit'fe^ flitt^f^7 5 y 
f/vxf^^y, v^^vi^r^y, y/wvw— :/ 

u t>7 ^ y, xf/V-y/W/V-yf/UT ^ y. y^ 30 

sec -T/^/l-T ^ V, ^yf/V7 ^ y. S?->^ 
u^^rvvWT ^ y, N-y ^A7~y y^fcttv^zxxi 

/wr 5: >*$(Di%mm 2-20 fl^>llBRtfE« 

«t s y«-r*> . Mx.^xfyy>y7-;y, vM2- 

r^y^A) 7 ^ y, -^-y-y fi/ys?7 5: y, 4, 

4' -^7^v^7xx;^^y, y ^ ^ V. hy (2 

-r^y^^/w) 7^y, n, n' -^y^vi^^yy 
v^r^y^fc^^ (2-y^/^r^y^^) 7>y^ 

<7)j^m^C2-2 0fl§CD2- 3fH<7)— L< [iZl7; 

t°^y ^y, ^A*y y^fctei, 2, 3, 4-f h7 
t Kn^y y ><s<z>«**4-2offl<z)ftftai«-aT 
^y^T-fc*). 3-t'pyy, fP-/K ^fyK-/K 

*<a«*S 4-20 ffl(o^«aftai«-»r ^ y«-c*> 
*K #J;itf fc'-^^y. t'^ v?y^/cfi 1 , 4, 7 - b 

y Tif v-^ P y -*-y«&0>R5R» 4-20 fH<7> 2-3 f@<7> 
frfTir h7? h\ ^Ptrty7 5K, N- y f;l/7'p fcT 



^77yy»7^; k«e^jK*»2-2 ofiojstt** 

f:llN S&cO^T^ Ka-e&O, 0Ux.tf2-fc p ny 

Ky*fcii £ -^7^o^^^A^(0 5-7M^c7)a^r 
K*fcli:7*/W S K^Sit4-l08o^;^ 

[0058] ±a?w»tt**^*j-tt**ffl«>ett* 

^T^Stt****:/* hyt LT5l»a>HT«»tf>flfi 
S^o7xty|*ii5i^W5^, ^o-S&fc 

/K jn^y— /w x y/w/u— s/p/^y — ^y7 P n/< 
y— /K //^/l'-^f/V7;W=i-/l/, s e c— -f^J^ 
T/l-=i— /U, t e r t~yf/V7/W3-/K V^y^" 
j\sT fr^— ;K t e r t — ^y^/l'TAx 1 — /K y / W 

t/wp— /k -y^ p^y^ y — zv % -y^p^^r-^y — 

/w, 7!)yW='-;K ^pf/U7;VP-/K y^vuf 
x/i/^;utv-;K ^y> ; ;V7^3-/K 1 — 

xf;U7/U^-/W, h y 7xX/V^/VtV- A^fcrif 
y f ^ ;i/7/V^-/V^OSit 1 - 2 0fiO7/^-^ 

=1— yu, v^xf yy^ya-/K ^PtVy^y 3- 

/w, 1, s-^p^y^t-zK i f 

A, 1, A—~f$ — /W x 1, e-^t^^ 
/K i, 4 P^^ri^yv?^-— /u, by^f p-/i/ 
>/yiry> s ^ytyy, -o^^y^y 
h-^tii^y^xy ^y h-A^KSt*2-2 

0 ®(D 2 — 8 «<0*StS*r*i-5#flBT/V' = — /^T*fc 
77^ x^^fiv-^^p— ^»^XHI*fcl4* 

<Dmi&fcx~foK>, «^yxfi/yt^yK, ^y^ 

2-8 «^5icfias:w L^riD^tc 1 - 8 m<D*mm&m 
t55)fiioo-5o, ooo^^y7/^uy« 

ym^/u) t ^ ^t^f ^75 y, 4, 4' 
-^^/^xx/M^y, by (2-7-;yxf 

/u) T^y, N, N' — i^y f^xfuy^; >±tz. 
tiv? (2-yW;/x^u) 7^y*^*»2- 
2 0 {HI CO 2-3 ficD— a h L < fi"^T ^ y SS:***- 5 

^ffir^y^r*^^, ^J^i^t-ny^y, t'^y^y, 

^A/^yy^^lil, 2, 3, 4-fh7t KP^r/y 

y*©s*» 4-10 mcDf&fumtk-mr $ ygtfc 
•9, fly^tffc'-^^y, tr^^^Sfctti, 4, 7 - h 

y Tifiy^ n y^y^(7)j^^4- 1 0fiC02- 3iHO 

37 ^ y m&^tfm#;<n&ffiT * y^T*fe ^ 0 
[0059] j:o»*u<tt, ^Jx.(^^yy^y xi— 
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^y-fcyv, ^^^y^y h—A^fcte^^^y 

<b <n ?k y ^x-fco r 2 — 6 m<D^^m V^(D 
xmz. 2-6 fitoTK^s^w-r z>ft*m 100-10, 

i/y^r^y, (2-t ^ y^^/v) r ^ >\ — *-y- 

T^l'^T ^ 4, 4* -v?7^yv?7xr:^^ 

hy (2 -TS /^^vU) T^>\ N, N' 
^yU^^U>-v?T ^ (2-^f^7^7^f 
/w) r ^>^^^^C2~2 0m<D2^3m<D— ®fct>L 
< 1137 ^ y SSrtt 5#i7 5 D , 0*Jx.tf 

tv<7^>\ tr^^^fctti. 4, 7-bynfv-^ 

[0 0 6 0] rJxboett^m^tt^b^ixb^T/u 20 
8tt*aHfcfr* t7/^!J^It>L< teT/u# y 

m©Aii*fcf4»stt7^* y 1 1< iir^* y 
5c 7W y iit t< ii7/v^ y ±i4ii^i^ 

ft, *xttr^ y &Rt>t<ii7/^ y ±aiA«©ft 
**ttxii, thy^^r-; h\ #y ^7? t>\ 30 

;W-yntVl/y^>)A s y A'-v/i<<-:/^vwy ^#A, bf 
—A-y^^A, v-^ n^<>^ v^rc^/uy f a— -J" 

/i^tfy^A, ^ni^/u-^ h y v-^a^^^v?^ 
^thy :7/u;*-u~/w- h y h^^^ 
r^x^t^^b y b y * a-^^^ h\ 

^^/V^y^A, v-^ u-O* v^-/p# y 7^ 

y ^o-v^/w^ y i?=- s ?-j\'~*y*z<"} 40 

^f/Wv^i/^A, t e r t —73 L /X'-*'Jf^i/ 1 } 

^^a s <t 9 fb:7 ai~yw< y ^tfctt^ p^y^ 
y r> ^^©*«T/v* y AM fc L < li7/v^ 

y ±s&«*Mb&»-c*>»9 . y k» k, * y 
h*y h\ ^^At >y K*fc«^y ^tK 
y K^©7;^ y &m t> u < teT/w# y ±»&J5io t k so 
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A N 7k$Hb#y?A. TK^birv-^A, zK^b-^^v- 

*BKb'< y » 2±m<r>T^* y &n t u < fir^^ y ±m 

a, jK®^yr>A. si&t m&*^VJ* 
£ izttmst'* y * J*m<r>T)Vji y &m t> l < wr>vi> y 

[0061] rixb^r/w^y^Jit)b<*ir/u^y± 

ii^io7/^ y ^jst> u< ttr^ y ±s&jr<z>& 
j&stftSttr/U'* y &m fc l < itr/i-* y ±«^«o^ 

[0 0 6 2] ISft^jett^fRSrW-f-afiH***^^*^ 

Mt)Kli7^ y ±S^Mfg<o^S*^^iSSttT 
/w^; y t> u < tiT/w^ y ±s^Mco>fb^(- £ o r 

^(DT/^ y ^JRt) U< 117/^ y ±^JHO^(0 9 

m^mik&mcDT y ^jh^ 5 ^* u< , 
ett^^k'&tt^T^y^jRiftco^^^i, y^^ 
thy r> A^/tn^ y ^i^fcstfjh,**^-*-:^ 

[0 0 6 3] ±.&<D -r*h>t>. {b^ (5) 

fcKttft^S (6) T*^$^5^^^r^-^A^^ 
* y &mt> L < y ±S^JS^^<^ff ; aET^T^ 

(5) •c**n5*^ffitt7K*^'fr»or/^y4kJRt 

[0 0 6 4] ^a?>r.wStt*5R{b'fr»^*^7r"^=^ 
A*SS:»5*&i: Lttt, (5) "CSSttS*^ 

stt**ib-&»or/w* y &mt> l< tiT/u^ y 

mt&yo<OT jvjy y l< Ii7;v* y ±^JR<DJS 
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[0 0 6 5] f^#(D^^a^t-r5fc^^ii^^ 

—^/^(D^—y-svm. hy^7^y, N, N-v 5 
y/Hg> N, N-^^f/^M7; h\ S^TvWfc/U' 

l: Ko77y, 1, 4-v ? ^^fi^V^fcfi^^^>'^y 
h~ h y /Hfcfcte:/* t'^^ ]^ y /l^<£>= h y 

«u, 3 - v?^ f ;v- 2 - ^f y >f «^ 
h>mmmx&z> 0 mm*. *a-T?t2«a±*ra 

i 5 ot:aTT^«9, #£L<f*- 7 8-8 or, <fc 9 

0. l-10Kg/cm 2 (&*frEE, £tTP3*H) 

0, <fc9#£L<tel~3Kg/cm 2 <D®|ST*&£o 

[0 0 6 6] r<D^cos^^b> gftcafitezki^b 



38 

ii]^-r5T/^y^m i bb<fir^y±^j^o 

ffiLXkte&&Ml-X\,^Z>Wr£\z.te. *:<7)££&5lM;t 
[0 0 6 7] tmiaotit ^t£7k^{b3*£T 

a-* y &M<b u< y ±m&mm<D&m*tcnm. 
m&<DT/i<>Z! y &JHt> u< \zt>vi> y ±3l&M<o{b£^ 

[0 0 6 8] £fc, 4b#5£ (5) t>L<t^b^ (6) 

*y±a&R^*^aET, *^«{b#* (5) t-^^ 
m^mit^(or/^ y u < «r/v* y ±m& 

7/^1^^^ K<b£* 1 ^/vtc^f LT, lxi 
0 - 15 - 5 x l o - 1 *r/\sX3b V % Kliixio- 7 
40 -lxio- 1 ^/^(D^mxh^bo 

[0069] *tiztih<Dm*mmx&i££tizm& 
\*&j£T^to^zm<Dxmx&< zthxz 5o ^ 

5£ (5) tt<ttfc*a (6) T?$Sn5^77^ 

m<DTA>* y l < jir/w^ y ±aA*^a<o#aE 

r ia ?> o 2 a (7)^co^ffi Sit o v > x fi«F {c^J K * v > 

50 *y±«^«^0>«fflfttt, ^^^Tif^r>A^^ 
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£L<te0. 7-1. 5^S^®fflTfc5 0 
[0 0 7 0] TJV* Ul/Jr* > Wt&VO (D fi-&RJg Mtft 

1 x l 0 - 15 — 5 x l 0 •> ^t/UT^ t> . £ L<H1 x 

10 - 7 — 1x10 - 2 ^e/w^Ssia-efc^o 10 

[0 0 7 1 ] {b^* (5) <bL< IHb3*5fc (6) T*S 

x*ft&*m4t&® <nT!\>n y &mi> u< nr;^ y ± 

-V&jj^jr^k mmr ~*>-k 0**3 ± OT5tt7K*{b 
-frttor/i'* y u< xtTfr* y ±m&m<om>*h 

[0 0 7 2] *m&W<D7SVT^*U^lr*^V<omm 20 
^©t)P-o^ fts¥* (7) T-*S 

«ET, *fctt<b^5t (7) ^$W*^77^^ 
-g^O^Txfc^So (7) t?*S^*^77^ 

^v/r^y, r y— /u^-^rv-r^^-^ioi;^/^^ 

[0 0 7 3] C*l£>OQ-<7>?^ &£L<te, t Ko 

^v-r-^^-e&D , tftjxjf;* *y — /k ^*y — /k 

j jv^nv—-? y /K sec— rf$S — 
;K tert-^/-/K u^3r-y-/— /i^ 2 - 

— / fete 1 - * y -/vft *f 0>^*» 1 - 

[0 0 7 4] rftfbo?^, J:«9#*L<tt. fcKn* 

-^n/^y— >f y:/n/</— >K //i^/W-^y 
— /K sec-^/^t)l<liter t-^y- 

if <oj^ifi$: 1 — 4^<^t&?a<DT/i'=¥/i'T/i'^— 
bI^57;W3^>>7^ty > ^J^it^^^y — /ut> L 
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L<fi, t KP^'>7=t>, y 

^^7=ty*3J:t;SS7^yt*fc5o ^txb<7)^ 

[0 0 7 5] fb^S (7) T$$n5^77^?^ 
{b**^-j»»**8fei:L-Ctt, jfe-fjfeiSUWb** 

(3) T^^H5^^^-r5^ir^^LT, <b^ 
*t (3) T'm= 1 . X- =C 1 -r*fc5^^^T^— 9 

K*«*tfr/u* y ^js^^iht/w* y ±ss&jr 
*»^b*. ta'S^k, r y— ^a-^KSfcr* 

(7) $ ^ 7 7 if ^ ■) Aj^^f 

[0 0 7 6] fb^sS (7) i:##**5Stt7K*^» 
*fctt{b** (7) i: i: ^tc^^^rif^^A^^2§< 
tr^^Stt**^**!. ^**^fe(07;^ y 
4kJRt> U< ttT/i^* y ±a4feJSw««r*x.6filtt**^b 

[0 0 7 7] fl^5fc (7) T'^^n^^^^Tif^^^ 

fb^*fc*aH4**{b^*<o»aET^. *fcttft*a 

(7) -eaSixS^^^r-fef^^^b'&feirffittTk*^ 
5IW^*^fe^c:*5V^•rtt. *^77-tf=9^»tffitt 

^r^=»^b-fr*^«JS*ciS:c.T»J*i-S. ^5ft?*> 

[0 0 7 8] {b^ (7) T-mtSlXZ)**7Tl?~'}^ 
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m^RJSt-WrfS, ft** (7) T^^ix^^^^rif 

1 ^/Wc^LT, ii« 1 x i o - 5 - 1 
Kliixi o- 4 -5xio-' ^e/K X V ff * b < li 1 
xio- 3 -ixio° ^A-^fiSllT'&So 

[0 0 7 9] *^77^=!>M^*»lt4i5*) 

ft, lxio-^-sxio- 1 ^utfc^ $ftl<(i 10 
1X10 - 7 — 1X10 " 2 ^/u^>t6H"C*>5o 

[0080] » r/u^ u KoKJt* 

«SixfccD-Cttai\ ii*. ®ft** (5) t>U<ttft 

** (6) T*Six5W77^!>^ft>'i:*« 

r=^^t^*4sj:t/ett*5lift-&*(Dr/^ y A*t> 

L<ttT^#yi*AJW>SK:, *fe»4ft** (5) T- 

*43J:Vffitt**ft^*oT/^ y^JRt t<ttT^* 
y ±*A*»***&Wd^fcflH^*ft**©*^ 7 r 20 
-tf-^J&Sr, SP>^flpaES*5»*^iStt**ft'fr» 

l±©ft** (7) t?»SJi6ti5*^77^?^ 
• fcJStt**ft-fr*fc*r, *ytttft*A (7) 

^*#fctti&A/^RJCS«fc:. ^©r/^l/^v' 
[0 0 8 1] 2i^±(DT/K^y 

*u>jr*is KUlo/o ^^if^o * y ?&m& 

*f Kft-fr»S:S*Sii:5 t 2mm<D^u y $ 

*u>**^Kft^*&m*S*fc9* r*LSr»!9ig-t- 
£Lh <DT/W=*r um^z Kft^£rCCD<fc 9 jcflfffl-J-tt 
W*I^#©5*>, 7;V^rUy^v'K{^tltLT7 P 
$i*:T#e>*L5, ^y^utVy^v/K : #y so 
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[0 0 8 2] «-frRlt(ORlS?aStt, ^fflt57/^l/ 

-not, J: t>#£ l< us 0 — 1 2 onc^ttH-efc 

*t L < lift fcttI*IWt*# 

lt-«tliiv^, a»I*B5»©EAi 1X3 0 
kg/cm 2 £ATPJ«) WTT'fc^ 

<tt0. l-15kg/cm 2 , Jz9#SL<l±l — l 
0kg/cm 2 ^iffc5 6 RtfWHBtt, ffl^5»«t 

1-3 0^ J: L< #0. 5-24»IB"e* 

[0 0 8 3] M^RlCi-KLTH, i^Kft&attjHttrtt 

^»<a*M£«ft**JB* ^^u^-tvK ^h^t 
KD77^> 1, 3-^ty<)L<li7=y-^ 
(Dx- ^/HJI4fctt^^">u^y^*ap-> h\ N, N — 
^^vi^/i^T ^ h\ ^t^f/v*^^7? K*5J: 

:H4«*jM*»-c*>5. r©te*»W«>*ft0>*-frRB: 

W O *8: *3 (t 5 m^Ri^ tt , "C fcix tf * W: 

[0 0 8 4] #»W<7>#*T-#k;h,S#y T/u*^;*- 
*fKWU «*RlB^«j«E«r«v^»^trt:-ttu«rl»* 
-r5fcttT\ ^(Dtt/Ky ^u^y7^— h 

sa*. «»*^ii«t»*w«:» ;«ut, Btit 

[0 0 8 5] 

^^7-;Wr h7^7 [hy^ (^f^7;/) * 
^7^7^1)7^7 ^ y] ^^^^-^r>^j^ : [ ( Me 
2N) 3P=N] 4P + (MeO) - (Mefl^^S^r^ 

1 0 0m 1 <n-T*y J *^\Z.ikmt-r hy^A240m 
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g (10. Ommol) £r}¥&9 . rtU- 2 0 m 1 COD 
MSO (S**f A^/i^^S/K***-. «TI^«) SriD 

fe<£>J$MgiK«:»fc 0 liSISTt^ * y-A-3 2 0 
mg (10. Ommol) £: O^T-flD*., 1P#IW8H$L 
fc&, ^^t^F 1 u k a*±®<£>^ h7^r^ [by* (S* 

^A^u y K { [ (MezN) 3 P=N] 4 P + CI"} 
7.8 g (10. Ommol) SrSfiT'lBx., 2 l$Kltt 
#Lfc 0 gETT'DMSO^fiLT, 8«:3 0ml io 
COT H F (fh7t Ko77^*t, £JLTIrI«) *rlD 

Lt7.6gftt JR*rtt9 8 %T?fco^o DMSO- 
ds»jft<Z> 31 P-NMR^i^H-NMR^^ixfnB 
l*5J:r5H2lJi^i-. 8 5%t) A/K**««3IS£ Lfc 31 
P-NMROft*^7Ml-3 7. 4*5j;TJ ? 3. 6pp 

y) ^^7t7^yfy7^y] ts*? * — J****?-* 

^: [ (MezN) sP=N] 4 P + tp<D*Pfo<D D A/J/fl^*5 
J;^!9^)4ocol9A/m^^Ur«JES$n5o — T 
MS (7h7^f/^7^^t, SJITIr]«) Srrt»« 
flSt Lf:'H-NMR^>7 M±2. 6*5j:TJ<3. 
2ppmt*9, itu#tef [hy^ (v^f/l- 

T^y) /jN^7t7^yry7^y] 

y^J:9 2llli:ttlj|($n, h=3r^ 

f/u*-Cfc 3. 7C*»«flt CHk%* «TH 30 
ttC 38.55, H 9.90. N 29.51, P20.49 (3li&1! C 
38.95, H 9.81, N 29.07, P 20.09) "Ofcofco 
[00 8 6] 2iJ£#J 2 

y*?- y ^>-t ^ y ] ^^^^-n^A^- v^y^Jrv 

7$U— h : (MezN) [ (MezN) 3P = N] 3 P + B 

mStVr. ®Tn- h&&*)tt\ltz3 0 Om 1 <D 3 U7 7 
* =3 [zlU&fk "3 A/l O. Og (4 8. Ommol) £rf¥ 
St*9* 5 Om 1 (DTHF^D^Tii^i lfc 0 40 
- 7 O'CttliftiPU 9 0ml COTH F Id, 7^WWK 

-tVat^ > 3 > /f^Jyi/aj 3 2# 

1 36 1-1 3 6 31 1 9 9 3* (ReinhardSchwesin 
ger.et al . Angew. Chem. Int. Ed. Engl., 1993. 32, 
1361-1363) 01 3 6 2 HKlE*fc £ tlfc^T^tfc 
hy* (^f^7$y) ^^^r-^^ { (MezN) 3 
P=NH} 50. Og (2 8 0. 5mmol) &t&M£ 

ittzmm* i bmbjw*t«t ufc e mu&x- 3 0 
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m 1 oa-— h * ^icft^Ayfco :ni:^f^7^; 

>*4 6.0g (1. Omol) SrO'CTflD 8 0 

■Ct'2 0B#Pfl&££-£*io RJC«^»*:«EET"C»3ffift 
r tLiC 1 8 0 m 1 CO 7 0 %^- y =n^/l»T * Vzkfg 

77;Vtnli9ttMj^A6.3g (5 7. 7 mm o 
1) Srg»S«frfe*»i«S:*Dx.^a, 4 0 0mltO7K£r 

U ^OgfiSr 2 5 / if /I'T ^ 10 0m 

1 -C2lH]^Lit 0 ClivSri^f /n— f^tBH^f- 

AJt-CfcS^f 5 / h y * [hy^ (v^fA-T 

^ y ) ^X7t7^!iry7^ y] ^^^^^^ h 

77/i/tn^l/-h§rl4. 5 g»fc. lR*r±4 4%T* 
&>otz 0 tik&t±2 2 4 — 2 2 Btt'fc^ % CDChg 
^31 p-NMRioi^H-NMR^r^tL-eixias^ 
< tU ; [l4^^-r o 7G3?i##Hi£teC 34.53. H 8.71. N 26. 

10. P 17.99 (1^1 C 34.64. H 8.72. N 26.26. P 1 
7.87) -C£>ofc 0 

[0087] y ^ y — tws* f;u7 ^ y h y ^ [ h y 
^ (v?^f;v7^ y) ^X7t7^!)7y7^;] 

^^-^r^A^: (MezN) [ (MezN) 3P=N] 3 
P + (MeO) * <D^f& 

mmmnzfrtfz>T v?** oy* (^^f^7; 
y) ^7t7^y7>7^y] ^^7t^^^oy 
Ko«:t> t> jc±E^*jfe"e^ L/^v^y f /w7 5 y h y 

* [ b y ^ (^W^) *^7t7^!ir>'7; 
y] W7t = ^Ar b7 7;v^D^u- h£M£fflL7t 
£W*l£»i#li fc±<w«^txor, g^o^^y-/^ 
<D^f;w7? y h y^ [b y ^ (^W;/) Tjx 

^fi9 6%T*£>ofc 0 DMSO-deM^H-NMR 
SrH5i:*t» 5c*^*f«tt C 39.69. H 10.10, N 28. 

11. P 19.82 (mVltt C 39.55. H 9.96. N 28.55. P 1 
9.43) -C&ofco 

[0088] nmm 3 

rh7^^ lh\) (foy^y-i-^/W ^^^^7 
^yfy7^y] hyy/^^-^mu— 

h : (Py3P = N) 4P* BFr (Pylifo y 

«TP-hS:»Oftlj , fc2 0 0mlW3P77 
^ = (Ci*-fb9Ayl. 6g (7.8mmol) 5r#^ 
9, 2 0m 1 (^THFBDiti^i tfc B Ctbfc- 
7 0 t C^^iPL, 2 0ml(DTHF(:hy (bfn y 
-1— Y/W) ^^^r^>- |Py3P = NH) 20. Og 
(78. Ommol) Sr*WS-£fc*««r 1 *IB^»T 

lttSi4t?RL, 2B#PfljK^Ufc e «£ET"C 

8«sra*Lfc«, iiow4mrM^to ^ 
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ftSr^ja^-ctw&u i o om i <d 7 oro^/xw 
$>'7kmm*lN?LX&— SSiat :^i:5m i co* 

tC^r b^A^cM*?^ b y *A 1 . 0 g (9- 4m 
mol) Sr8<»S-fr^:*«a«rJni^, 0tt'24W 
lit £/SLfc»fl«:itiBU ^O^s^7k^Lfc7 
5 Om 1 ~C2iB\9b»L1Zo 

6>Stt*S-frr. **:7Ti?~^&T-£>5^ b^** 

[ b y (fny^y-i-'f^) ^^7t7^!i7>7 

g#7t 0 5 l»^»J^Sf, 2 2 or 

X, 2 7 O^T'li^^MUfCo CDCi3M(7) ! H-N 
MR$ri6lC/Tt 0 7G*#*H£ttC 50.25, H 8.84, N 1 
9.51.P 14.01 (SttJKC 50.61, H 8.50, N 19.67, P 1 
3.60) "Cfcofc. 
[0 08 9] ter t-^/-/KOrh7^ [hD 

(b°n y 1 — f/u) ^^^^y^y ^>r^ y] 

^^7t^!>^: (Py 3 P = N) <P + (tert- 
C4H9O) ' 

b^=** [by* 
y) ^^7t7^!)7>7^;y] ^77* = *?^? & y 

(t°u y 1 ->f /io ^*7*=7~y *risT ^ y] 

y — /K^ft^ojct e r t -7 f ^y-/^fflit, 

CtroT, l^ter t-^/-/KOfh7^^ 
[by (fay^y-l-^f^) ^7^7-^7^ 
S 7 ] **:7*^Aj&£#fCo 4*^*9 9%T*£>o 
7t 0 DM S O - d e^O 1 H - NMR 7 l^^t D 7c 
Iff^flrMteC 55.19, H 9.82, N 20.33. P 13.54 (1% 
ttC 55.50, H 9.40. N 19.91. P 13.76) T'hotz 0 
[0 0 9 0] HlfeftM 

7x7-/KDr h7^r^ [by* (S^^/UTS/) * 
^7t7^yf>7^ y] 7ts^7 *=-<}J>.m. : [ (Me 
zN) 3P = N] 4P + (CeHsO) -<O^J& 
3?*fe#J 1 1^*5 5 y ^ y — /^(Di\t> ^C7x/ — A-£r<£ 

/^/i/^r h7^^ [by* (i/y^/ur^y) **7 

^-7-!Jfy7^/] **7*~V AffiSr^fc. DM S 
O-de^^tO^-NMR^HSid^i-o 5c5R^*rffl[tt 
C 43.15. H 9.69. N 27.19. P 18.18 (&ttttC 43.26. 
H 9.32. N 26.91. P 18.59) -Cifcojfc:. 

[0091] mMm 5 

mm<D^h7*cx [by* **:7* 

7-97^7;/] $77t^^i : [ (M e 2 N) 3 
P = N] 4P + (CHsCOO) -<D&$L 
3 0 0ml <D-TX 7 7 7^ tCgfclfe*** b l J * AJRtK* 2 . 
0g (24. 4mmol) £f¥& tJ . lOOmlc^y* 



* [by* (v>y ^a-t s; y ) ^*^^-^ — y ^>r^ 

y] ^^7t^')A^P!) Kl8.9g (24. 4mm 
ol) ^JUitlWMHfco SETW^7-/v 
^ilt, ^tll: 1 0 0 m 1 OTH F $rj)Px.r ^ 

^fy5 0mlt»U MJEIt^LTs lW(Offitt 

=*-* [by* (^y^/wr^y) *^7t7^!)ryr 

10 ^ y ] zfc*^- £A:£$:#fCo iS*l*9 9%"Cfco 
tZo DMS O - degl© 1 H-NMR^i 9 ll^to * 
tz7tmft$rm*C 38.56. H 9.91, N 28.19. P 19.00 
(SSSffi: C 39.09, H 9.46. N 28.05. P 19.39) "Cfe 

[0092] mmm e 

* [by* (^f;i^7;y) *^7t7^yfy7^ 

y] 7^*^^^^A} tS : [ (M e 2 N) sP = N] < P + 
(MeNHCHzCHzNMe) - 
20 10Oml(Dy'aUy^f[:N, N ' -S^^/Uac^U 
yv?7;y0. 4g (5. Ommol) 9 > 

id 0ml^)THFttxifc o CttiCl. OMOn 
^/V-y ^^AO^^ri^^^5. 0ml (n-7*f/H) 
f!)^^U5. Ommol) £ 0 *C T^O X , f^tEST* 

O'C^iPU, T^b^^r* [by* (i^^ 
/V7 ^ y ) ^^7^7^U7>7;y] — 
^d!) K3. 9g (5. Ommol) S:30mlOTH 

f $ ^ tcmm /c 0 raaffit? 5 ^mmn l/c 

fc 0 m&}\z5 Om 1 h^xyrtit^^liU 

^ T if^r>i^j^r*fc5. n, n' ->>y ^vi^^u:^ 
t^ot; {^b^^r* [by* (^f^7 5 7) 
**:7*-7— y T^TS y] ^*^^^C^} ^£H# 
fcLT»fc. lR*tt9 7%t?*>ofc 0 THF-dB8« 
^H-NMRSrBl 0^i" o 5c*#*HttW£ 40.79. 
H 10.45. N 30.41. P 18.23 (&ttffl[ C40.67. H 10.1 
2, N 30.49. P 18.73) T*^>ofc 0 
40 [0 0 9 3] 3I*£#J 7 

fc^^v^cD^y {xb^^r* [by* (-^y^/^T^ 
y) ^X7t7^!)7y7;/] *77*~$A>) 

[ (M e 2 N) 3 P = N] <P + (C4H9N2) " (DijfH 
HJS^j6(C*5(t5N, N* -^f;l/xf^y^7;y 

tv 7 ^y^y {tF?^ [by* (v? 
y^/^r^y) ^*^^7-y "f^T% y] ^ ^ ^ ^- ^ 

50 THF-de^^H-NMR^ii; 13 C-NMR^rlgj 
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1 l*5«fct5Hl 2iC^-T 0 5c*»*f«HC 41.02, H 9.5 
6. N 30.11. P 18.97 (Jltttt C40.77, H 9.90. N 30. 
56, P 18.77) "C*>ofc: 0 
[0 0 94] ^J£#J 8 

^7t7^yfy7 **-7*~$A.m : [(Me 

zN) 3P = N] <P + (CsHioN) -£>£*e£ 

Hft^J6 (C^oft^N, N' — UZs&T $ > 

*#fco o !R*fi9 THF-dagS© 1 
H-NMR&jUl 3l£**i\ 5c*^*ffittC 42.55. H 1 
0.01, N28.45, P 19.21 (S^lg C 42.27. H 10.03, N 

28.90. P 18.80) -C&o/Co 

[0 0 9 5] ^JS^J 9 
^xf/VT^ J V V X [ MJ * (i?^/i»T * 7 ) 

7*7— y f>r s y ] y=7 7)V3rxi 

h : (E t 2 N) [ (E 1 2 N) 3 P=N] 3 P + B 20 
F4" (Etlixf;PS^f 0 SITmm) (D&tfL 
mMVr. ITo-b^©^ftfc3 0 0ml(O3P77 
=MCffl&>ffc 9 A, 3 . 2 g (15.1mmol) £rf¥B* 
1 0 Om 1 (D^b^^^^'^^Px.T^^^i: Lrho 
^£r- 7 Ot^C/ftflU 2 Om 1 <D^t^^U^\^J 
xf;U7 ;yi.lg (15.1 mm o 1 ) *5 £tf h y ^ 
f;U7^1.8g (l8.2mmol) M^fcl 
tSrltffl^tXlTtfcp !Ha«*T?3 0»BB«#L^l 

hyx (^xf/V7^/) ^77ifV { (Et 2 
N) 3P = NH} 3 5. 7 g (O.lmol) ^r^)Px.Ts 30 
£)3 0#Wa»ttT^i&*"CMLfc. «EET-C*KS:B* 
LT> 1 Om 1 GOTir h~ h y /v£aDx.«^Lfc. 

»ffift@L7h 0 r^*»»f^Sr*e>^2[aII»iJ5Kb 
88ft «rl 1 0 tt* 2 4 B#NO*DjRLRJSS i*rfc 0 £ 
iX«rSffl*-eft*PUfc«, w*Xl£3 Om 1 (OTHF^m 
^L^^L. F!J^oni^y4.5g (33.7mmo 
1) ^0 < CX^P^T2^a^Lfc o SSfSrSUETT'S 
*tt, WftKl 50ml(D7 oro^ey^^/i^T^VTK 
*«*aO;tTi$— «JKKLfc 0 r*UC5m 1 (7)tK^X 1> 

?M~r h V VJ»2 . 0 g (18.2mmo 40 

1) zmmzittzTkmm&to^ ^^cisomi^ 

L, ^(^«4Sr 3 5 / /i,7 5 y*8ft 2 Om 1 
•C2i«#Lfc. *J£ft«LT*Nfc*rl 4.7 gftfc. 
£ bCIti^: 10ml <^THFtC^£i£TitIi§U M 
«W^ILT0.9 0g^)Sfe^flf; o 

fc5^xf/U7^; LhV* (^xf;V7^7) 

*^7*7xyf^7^ y] *;*:7*~£ a-t h y 

to^I/-h?:50 0mg#t 0 4%-C2bo7c 0 50 
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CDC 1 3&m<D ] H-NMRO&>7 M10.9-1. 
5 (m, 6 OH) , 2,8 — 3.6 (m, 4 0 H) "C&> 9 
(HIl 4) % *fc7G*#*Hiatt:C 58.81, H12.21, N 21. 
85. P 15.54 (m»tt C 58.12. H 12.19. N 22.03. P 
14.99 ) -C*fcofCo 

[0 0 9 6 ] V - 1 ^ ^ y -/V© v?xf /U7 ^ / 

hv* Lbv* (^xf;u7^) ^^^^^^ y 

7^] ^X7t^!)Al: (E 1 2 N) [ (E t 2 N) 

3 p = n] 3 p + (y /^/w-CsHi7 o) '<d&$l 
HiS^J 1 t-*5tt5x by** LbV* (^yW? 
y) ^^7t7xy7 f y7-;y] ^^7t^^^py 
Kcoftfc 9 ^±iEo^r^^c tt^x^7 s y h y 

* [ h y ^ (^xW^) ^X^^-^xiy^VT^ 

y] hyy/^ti^i^— h£rfflv\ y 

* y — ;v(D\\t> *)\^; ? y — ^Srttffl b 
T, 1/10 0>EJS* /m- Lfctt*m*1609 1 £ 1*3 

ST*fo£, /;Uv;U-t^^y-/VOTy {^f/1/7 

^ y h y ^ [ h y ^ (s^x^/wrs y ) rf^^^ — y 

-Cfeofco DMSO-deM^'H-NMR^il 511 
^-T e *fc5c*#*f»*C 56.81. H 11.98. N 17.12.P 
12.61 0£tttt C 56.72. H 11.60. N 17.91. P 12.1 
9) T'fcofCo 
[0 0 9 7] HKfl] 1 0 

tr* (^^/wr^y) tr* [hy^ (v^^vvrs 
y) ^7t7xyfy7^y] ^^^7^- - r> ^-^ h =7 

-7/U*vi7$U—b : (EtzN)z [ (EtzN) sP = 
N] 2 P + BFr C7)^^c 

iBSth i8TP-h^OMt3 0 0ml(D3P77 
X^lZ^mkQ A/ 3 . 4 g (16.6mmol) £r«$t 

ioomi roi{by f i/y»x.tii^^ tfco 

m^-7 0tl^L, 2 0ml©S^fM:^ 
=^^/VT ;^2.4g (33.1 mm o 1 ) & JztF h y xl 
f^7^y4.0g (4 0mmol) 
^ 1 em^ltt*T Ufc 0 RliaftT 3 0 »B»J**:3ttJt 
tzM, hy^ (^xf;U7^y) ^77if^34. 
8g (O.lmol) MT, iB30jxBWtiiat 
tILfc. «EET-C*flE*:S*LX, ^iUOmlO 
Tir hxi hy/u«rfti*.a^L^«, IMLfco r<D 
Sfcf^«rS?>^2lHH»»)5gUfe«, ^#J^rl 1 0tt2 4 
^FlH^lSRL^o rn«:Sta*-C»aiLfe«, ^C3 0 
m 1 (^THF^^l, M)^unx^y4.5g 

(33.7mmol) «r 0*C"C*D^r 2 «FPfl«l* Ufc 0 
»j««:«HTT-S* tt, 1 5 0 m 1 (O 7 0 %^ 

y x^^T ^ ^TK^Sr^D^T^— mmtZ- bfc 0 
5 m 1 OTkK-r- h77;utPU?8t hy-)A2.2g 

(20mmol) S:*j»$i3:yii*»*ftSr*Dx., ^^t-l 
5 0ml W7K^D^MT2 4^TOILT, ^J*Ufe 
tt*S:»at, Wg^2 0mlO3 5% ; eyxf;V 
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2.5 g #t 0 £ ^>l::M 1 0m 1 <Z>THFfcl!»»£ 

■*-c«s u Mmz&m&m ui.2 g om&disa 

if- ^A^-efcs t** (v^^vu7$y) t** [by* 
(^^7^/) ^^7^7^yf>'7^y] *X7 

^■zr)Afh77/>tD^l/-F^6 5 0mg#f; o iR 
^(i5%T*feofc 0 CDChg^'H-NMR^ 
>^7 bteO . 9 - 1 . 5 (m, 48H), 2.8-3.6 
(m, 3 2H) Xh*) (Ml 6) , 7C*#tff«liC 48.6 

I. H 11.02, N 17.65, P 11.53 (Sfftffl C48.98. H 1 
0.28. N 17.85. P 11.84) T*£>ofc 0 

[0 0 9 8] 7 P Pt , l/y^yn-;VOTy { tfJX (v?^ 

fyvT-; y) tr* [by* (^xf/ur^;) **7* 

^ y f>7 S y ] 7j^^^^-^r>^} : (E t 2 N) 2 

[ (E 1 2 N) 3 P = N] 2 P + [HOCH2CH (C 
H 3 ) O] -<0&$L 

H3l«Hi:ffiv^cfh7^ [by* (^^W; 

/ ) ^^7^7=!)7>7;/] tv^7t^^^O>) 

y) if* [by* (^^u7^y) **7;*-7~y7 r 
v\ y ^y— ^cQft*^ i^d tru^y — /u&ffi/B 

Lt, 1/1 0<E>ro£*^r— /WcL^W^ttlllfiWl £ 

^y^7^y) tf* [by* (^xf;v7^/) **7* 
7~y7>7^y] **7*-~*A} i££r#fc e iR*Ji 
8 7%T^ofc 0 DMSO-deSWH-NMR^b 
h&m 1 7 ^^-t" 0 *fc7G*#W«ttC 54.78.H 

II. 01. N 17.59. P 12.51 (S^M C 54.38. H 11.34. 
N 18.12. P 12.02) T'fcofco 

[0099] mmm 1 1 

y^y— /why* (v ? y^/i^7^y) **7*7~y 

7^7; y **7;T~£Aj® : (M e 2 N) 3 [ (M 
e2) 3 P = N] P + (MeO) " <D^f& 

$mm\\z.&vtz>T h7^ [by* (^^f-^7^ 
y) **7;*-7 — y r^7; y] ^^7t^!> □ y 
K0>ft*?0fc:. 7>f^K Va^^^xf— fGL 17 

W ^ y v ^a-J 3lS 8 5 01 1 9 9 2¥ (Rein 
hard Schwesinger, et al.Angew. Chern. Int. Ed. Eng 
1.. 1992. 31. 850) IZ&l&ZtltzXmzXQ&J&lrlZ 

by* (^f/v7;y) by* (^f/u7^ y) * 
x^^-y ^ y 7>7 ^ y j}>*7;*-~£ a-t }>7 7^p 

ztfU— b { (M e 2 N) 3 [ (Me2) 3 P = N] P + B 

F4-} &m^it&Ljmntfcmi tmw^n<>x % b&)<d 
»tt7k*^b'fr«jo^x7T"t?=-^Atft-c*>6, y*y- 
h y ^ (v>y^/u7^y) by* (^t^r^ 



<Ogfii:Lt3.3g»^ D lR*tt8 9%T*£>ofc e it 
^i2 6 6-2 6 7t (#fi?£r#5) U , DM SO 
- de^C0 1 H-NMR^{b^v / 7 btt2 .5-2 . 8 

(m, 36H) N 3.18 (s, 3 H) T'fcofc (il 
8) 0 *fc5c*#«1itttC 42.51. H 10.21. N25.80, P 
16.12 (M&m C 42.03. H 10.58, N 26.40, P 16.6 
8) T'&o/c, 

[0100] MMM 12 — 17 

«-ajstt*snft-fr*© h y * t^f^7>/) by* 

10 (v ? y^/U7^y) ^^7t7-!i7>7; y**7* 
HJfiffilUC^JtS^ h7^r^ [by* (^f^7^ 

y) *^7t7^!)7y7^y] ^7t-^^o!i 

KOftfc> 9 I- b y * (^^7$/) by* (v^y^ 
/U7 * y ) ^^7t7-9fy7^^^7t- , )AT 

byy/i-yfvtfi — b£JBv\ y * y — jvcoiXfr 9 izm 

1 fcP^tcb^o ^^unififfili ei;:*5V>Ttt, TKiUfl: 
-j-by^A^by* (^w^y) by* (^y^ 
20 /W7^y) **7*-7 — y 7^7^ y **7*-~»>i»7 

h 7 7/M-n # I b 2 ffiFSffi^ttT V>5 e 

[0101] 18 — 23 

•$mm 1 ic:km57 h7^^ [by* (^^w-; 
y ) ^^7t7^y7y7^/] ^^7t^^^Dy 
Kir**^ b y ^a^oc ^2t^i*-#*lco* 
* 7 r -t?~ * ^ #aoastt7/w* y &mit&*fo * 

by* (^w^;/) by* (^f^r$/)-* 

30 ^7t7=yry7^^7t = ^MMU 0 
6j££fcl»j&2 6 5-2 6 8^ (#£?£#?) 

£>ofc e S*S:*2lc^i- 0 ^iS^J 1 8 — 2 3^CjoV^T 

[0102] ntfifi»J 1 8 -cttffii u^c h y * (^y ^^7 
^ y ) by* (v^^f^T ^ y) ^77t7^y7>7 
5: y 7^*7^^^A>jr D y K: (m e 2 n) 3 [ (m 

e2) 3 P = N] P + CI- <D^f& 

40 ioomi (^y ^/-/Kcc 1 ^^r^-^^-r^->^ 

TOi7>-/<— b I RA-4 00 Cli (sf/UtfS 

1 5 . 7 5 g -^xtcby* (i^y^ 
^7;y) by* (^y^/u7^y) ^^7^-7-yr 

>7^ ;$^7t^!)A7 h77/Utn^U-F 5 .0 
g (11.7mmol) SrADx.^«a-e2^Pfl«l$Lfc 

flMl&aiiftU 5 0m 1 (7)y * y-/UT'2[HJ25fc#L 
fc 0 gfffcft^Ktr^M^WKtrmKBLt by* 

(^w^y) by* (^f;v7^/) ^*7^- 

7^D7>7;;*77t^^^py K^rM^«^©^ 
so i:U4.22g (9 2%) mz 0 
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[0103] Ml&ffl 1 9 -Cttffi Lfc: h V * (i?* f^7 

^y) hy* (^^f/i^r^y) **:7;*-7-y 

^ y /1s^7^^»> A^^I^A^n^;*^^-- h : (M 

e2N) 3 [ (Mez) aP=N] P + PFs'<D'&f& 

1 Om.l ©jMcJOMU b!J * (v^^/i" 

r ^ y ) by* (^f/wr^y) ^y^^^y ^ 

T 5 Jib7sy*~i)±»9v y K6 0 Omg (1.60m 
mo 1) ^tlH2ml^*^^ft7^t 
pH8tM/!>A3 30mg (1.96mmol) Sr 

SritiiU 5 m 1 2 m^LTlfe, w*x£2>£EEf£; 

iLthy^ (^y^w-r^y) by* (^^f^r-; 
y) *^7t7^iif^r^^^7t^')^^t7 

;^n^7x-|^?:ife^a'C7 14mg (9 
2%) 

[0104] 2 o x&m Ltchv* (v?y f/vr 
s y ) hy* (^y^/v-r^y) — y t^t 

5 / yfc?>"7 & ~ J*s< — $ u U — h : (M e 2 N) 
3 [ (Me2) 3P = N] P + C10<-^ 

ssts«i 9ic^ufcby * 5 /) by* 

r^y) h y ^ (^f^r^y) ^7t7=yr^ 

r S y** 7 * = n i — h^rMfe^^^i: L 

T 6 7 6 m g (96%) 
[0105] H*fe#J 2 1 T«JH L/c h y ^ ( V* ^JVT 

% /) hy^ ^^^^-7^y^>-T 

^/*^7t^')Av ? t Knyy^^7x-h : (Me 
2N) 3 [ (Me 2 ) 3 P = N] P + HzP04-<O^J5S 

onm^ yf^mei-c *>-&&ffimT << v i ra 
-400 ohm (7i-^^fyttK) zm^Xs tmm\ 

^7t7^!)r^7;^^7^^')At Ko*VK«: 
f^Lfc. 5 7 2m g (l.6mmol) 

y ^ 7 — 1 0 m ltd 2 0 % «9 A/^tK^® 7 8 4m 
g (1.6mmol) &*D;tit<£Lfc& % WHSSS L« 

jETT^fSftftjftUThy^. by* 
(■^y^/u-r^y) 7 — y ^ jy^^y* 

0 lmg mi 0 0%) #fc 0 

[0106] Hffiftl 2 2 -Cffiffl Lfc fc'J* { h y * ( it* 

fyvr; y) hy* (^f;u7;y) **:7;*-^~y 

{ (M e 2 N) 3 [ (Mez) 3 P = N] P*} 2 HPOi 2 ' 

±IScObyx (^f;V7 5/ ) hy* (v?yf/V7$ 
y) ^^7t7^!i7>7;y^^7t^')A^t Kn 
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2fStciLfc«^ti^:<^«itcffortf^ {fy* (^y 
f/u7^; y ) hy* (s^^/ursy) ^^^^-^^y 
7^>r ;;$^7t^^A} t Kn^y*^7i- h£ 

ife«i:LT6 2 1mg (»10 0%) »fc„ 

[0107] nig^y 2 3 t?«ffl ufc h y ^ { h y * (S? 
y^/w^y) hy^ (yy 

y ^ y ^X^^- — ^^7x-F : { (Me 

zN) 3 [ (Mez) 3P=N] P + } 3 P04 3 " 

10 ±ie^hy^ (^y^/wr^y) hy* (^W; 

y) ta7^7^yfy7^7^^7^=<?A^t Kn 

3f^^L/cj^^«^< mm^n^x h y ^ {hy* 
y) h y (^f/u7;y) 

#at5 9 8mg (ftlOOW 
[0108] ###J 1 

20 ^y^P'JKl. 57 g (lOmmol) §r§t^< 

yify4 0m iJS«*co*c-elHi6«li tl^itat^ 
Ucy^/^ohyx (^W;/) b})x (i? 
y^/ur^y) z^^^^-^^y t*vts y — v 

5 7 g ( 1 5mm o 1 ) ^^U^fc^, Mt&X 3 
WPMRJCS-frfco ^^^tCTfcS 0ml **Px.-CRlE 

fd*toK2 Om l T*i5fe^Lfc^. MttH UTtt^iKft 
co^{k^#? tLtl. 1 3 g #fc 0 iR^te 9 3 %T*fe 

30 o/c o 

[0109] ^01) 2 4 

t b7*-* [hy^ (v^y^/ur^y) ^x^^-^^y 

7>7;/] ^7t^-)A^ny K31. 02g (4 
Ommo 1) £200mlO50% (fifl:%s J^TI^ 

«) y ^y-/u-*^a-&*jKt-*»*-frT. o. 2m 

T% 14 0ml <OTKI8Xffl»-Y^VXJft»J!B (^>f ^/u 
ttSBL w^yhMP5 0 0) $r^«L/ci^7A (j£S 
2 0mm, i^4 5 0mm) tC^MT^ilL, ^bt^4 
40 5 Om 1 <D5 0%y ^ J — ^-TK^^jgJfi^l^ffltiST* 
^ilLfc 0 ^dd^^r^^Lfc^, 8 0t:, ImmHgT* 
RSL^io :MTHFi;yxf;Ux-f;Wl : 15 

^wi^f)»i*Ltf h7^ [hy^ (v^y^ 

/WT^y) ^^7t7-yf>7; y] /^^7t^yA 
t Ko^VK { [ (MezN) 3 P = N] 4 P + OH"} 

2 8. 7 6 g ^m&<om& t Lxntz 0 %imiz 9 5 %-e 

feo/c 0 0 0X:U±Xh y ) . DMSO-de® 

«*i tfc 1 H - NMR Wft*^7 Mi 2 . 5 9 (d, 
50 J = 9. 9Hz, 72H) ppmtfcof; (§26) 0 
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5c*»W*ttC 38.28. H 9.82. N 29.43. P 19.94 (3® 
g£{£ C 38.09.H 9.72. N 29.61. P 20.46) "Cfcofco 
[0110] Jfc«#| 1 

K3 1. 0 2 g (4 Omm o 1 ) 2 0 0ml cD^M 

mffiZitO. 2M<Z>*Stt*WJBLJ: 5 fc Lfc#-«* 

[0111] Jfc«« 2 
HJ£#J2 4fc*5«-3 5 0%^^;-/U-*W»*8«O 10 

[0112] Hffiftl 25-28 

y) ^^^^-^^y ^>^r^ y] /t^7^--!)A^py 

K©^5 (4 Ommo 1) (7)^ 3 Jc^i"*;* ^ 

5 o %y * y — /u-*^a-&«j«<Dfti3 0 \zm 3 t^-r 20 

H-NMR^oii; 31 P-NMRfi^JS^j2 4T*#biX/*C 
[0113] Uttffil 2 9 

y) ^^7^-7^yfy7^/] ^^7t^^^ny 

K^ftfrt) UH^ft (4 0mmol) CO^Jfe^tJ 1 0 t l^tt 

/wr^y) *^7^-7-yf y] *x-7*~vm> 30 

7" h^^y^DzKi — h- 2 7. 7 4 gSrfflt\ SlgSS: 

^w^hy^ oy* (-^f/ur^y) 

t7^yf>7^ y] Kn^y K {M 

ezN [ (M e 2 N) 3P = N] P + OH"} 24. 60 

g *&n&<Dm$km'Rh iR*tt9 1 %-o*>o 

fc 0 DMSO-d6§OT<D 31 P-NMRfci^H-N 
MR Sr^rH^tbll 2 7 m 2 8 5c*»«f<B: ^ 

teC 38.12. H 10.21, N 29.01, P 20.22 (HiraM C 38. 
52. H 9.86. N 29.20. P 19.86) -C£>ofc 0 40 

[oi i4] mmm 3 0 

y) ^^7t7^yf>7^] ^^^^-^^A^uy 

KCDftfr*) (-1^4 (4 Ommo 1 ) GO h y * (v^^A- 

T^y) [mj* (v^y^r^y) **:7;*-7=y x 

>T^y] ^^7t-l)A7h77^n3Kl/-M 
7. 0 9g^ffiv\ W«»fcfT*>*^ofcK^W:±-Cjt 
*«2 4 fcl^WWToT h y * [h 
y* (^f/1/7?;) ^^7t7^y7>7;/] * 
*:7*=*J*fc Kp^*>K { (M e 2 N) 3 [ (Me 50 



2N) 3P = N] P + OH"} 13.87 z&m&(DmWl 
feK^LTWfc:. t&m*9 7%-CS>ofCo DMSO-d 
6&m<P<DU P-NMR2rH12 9 tC^"T e tfcTMS^ 
L^'H-NMR(Oft^>7 M4 2. 40- 
2. 70 (m, 36H) p pmTfcof; (13 0) 0 5c 
*5>*f«ttC 40.71. H 10.15. N 27.04. P 17.81 (Sfft 
{I C 40.33, H 10.43, N 27.43, P 17.33) T*&ofc 0 
[0115] #%#J 2 

2 0 0ml <D*j-?> 7 =7 ~ ? P* P^y> J /P7/U3 

—^5. 3g (3 7. Ommol) 8 0ml 

h7^x [fy^ (^f/w7;y) *;^7^-7^y 

r>7^/] ^7t^^AeKo^yK2 8. Og 
(37. Ommol) SrflD;U$— SfKfc: bfc„ ^*t£*8 
0tC#}ILlWl5mmHg|:§ofci, S*"C*ffi 
(cML^M^T^^Lfc. ^l:50mlWo-^>U 
y^-^DP^yXT/UTt K5. 20g (37. 0 
mmol) ^tt, 1 3 0tT9 6 B$Pfl AOfft L *: 0 r 
(Dfrfcm-£rVv& 1 0 0ml <7>ia*4ft»T-4|5l8fe»U, 

*r#iJi£r#isiu »ffift®Lfc^&£^*y-/w>>fef? 

i %-e£>ofc 0 ^ic^yr/^wy^i/ Kosuefclfc. 
[oii6] mMW 3 1 

5 0ml^77^3(:^ytyy4 6 0mg (5. 
Ommol) £r£P<9&»9. r*U£ 1 . 0 Mfe<D7kmik* 
V*?J±7km&5. 0ml (5. Ommol) &m&XM 

^m-mmt Lfc, mzTx&mtbm^xm&totis&t: 

M7^y ^^SLSr^LfCo rcDt^tc^ h^^r^ [ h 

y * (^f^7; y) ^^7t7^yry7^] * 

X7^^!)A^Dy K3. 78g (5. Ommo 1 ) £ 
2 0ml (OTHFCMW^tfc^^Pi, ^j£T*2 4 

yf y/^ y] ^^^^-^^a} j£ s I (Me 

2 N) 3 P = N] a P + (G 1 y ) - (G 1 y " fi^/Hr y ^ 

[0 117] fiflMft*, BE^tf, »J*K«*5±t5T/U 
^uy^^K9Af«:gfflL fc*#«« OOmlOt 

[hy^ (v?^f/wr^y) ^^^^-^^ y fyr 

^ y ] A} Jfi4. 05g (5. Ommo 

1) t2 Om 1 OTHFl:8«S^8«4;{t^ $ 
bt:lrfcl:/ytyy2 0. 0g (217mmol) 

tzo -t^«RJS«rtS:«jftft*-C«»L, lOOlCtt 
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Zfv ¥\">**ci/F*fcl&tifE.t}3. 0kg 
/cm 2 (*fe*TEE, VXmmm) MSrftoipl:^ 

>>^n fcV y h y 3 2 4 g e>ii/c 0 
(KOHmg/g^U-7- UfemfiO m 1 5T'fco 

It. 

[0118] Jt«« 3 

[0119] 3iig0iJ 3 2 
H16«3 KOS-frKrt?^*3V>T«r^*^y-fey vttttffl 20 
EJSb#W*2 0«pm^bfe£Jl^tt3llS«3 1 (OS 

y t^/nfl/yF y ^— 6 1gj| 

[0120] Uttftl 3 3 

100ml^t777^=i|:^ytyy20. 5g (2 
22mmol) &ff0 8l9, rftlCl. OSSOMft 
# y y-^7k*§?j£5. 0ml (5. Ommol) &J)\\Z.X 
&>-®mt LfcQL 1 1 0lC«EET-e«j»a*«r«iiS so 
itTzk&BfofeU i^PJOi/y ir y >*^*4x-5^y-fe 

[hy* (v^fvw^y) ^^7t7^yf>7; 

7] ^^7^^>>A^py K3. 78g (5. Ommo 
1) £2 0m 1 <DTHF\zmM£l£timm&JnZ-Tm# 

[0121] 1 t H*<om*RJS»^ ±ISC0 

«&U 1 0 0t*-C#I$^ tru^5j-#VK*r 40 
a£B*EE2l3. Okg/cm 2 M^oJ;^^&<3 
Kfltt&Lftasfc 1 0 0t;T-6B#!BEJ££itfco ^<D&fo 

^^K*WBET"es*bfc 0 *§fe«sii<£>tfy «'>yo 

t 4 i/yhyt-/U3 3 0 g^lf: o *»S«lil 14T 
[0122] J^K^J 4 

dr- h7^r^ [ h y ^ (^^f/wr^y) ^^^^^^ so 
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y^>r^y] *77t-^^D K»x.6rt4 

<, 2 0mlOTHFBDitWlr#f;o -OSIiH 

«£Hifi« 3 3 xm^^tzmmm(Di^t> v M^mwt 

htlttf y ir y t><D<z>l:fi J: 9 «*»tt*t*ta jf ft 

v\ 

[0123] HJS^tJ 34 — 37 

Hft#j3 3(d*5tt5^y -fe y ><D<xfi v \zm 4 t^-rs 

33i l^tHlC Lfc 0 *£5:$r£lfc0J 3 3 j£: t t fc |C* 
4 m*f 0 

[0124] mfeftl 3 8 

MM3 3 bWl&nm&frfcm^ ±m<D*8xX*'&t>1nti 
H««Srtt5&^. T H F ^rSif 5 r ^ 4 < I^SC© 

bioot*-c#«aS^ 7 p ut^y^'>KW 
J£^3. 0 k g / c m 2 it ^{^oi 9 ICF a ^^|dM 
Li^P>10 0t-C6Sf|BlSlSS-&t 8 £S@-f 

*Lfc B MiS^^y ^^^p fyy h y t-/u3 

9 0g^f: o MS«9 7t^ofc 0 
[0125] Hig^tJ 39 — 41 

nmw3 sx>^xnmmw3 3iz$>vztnj-t»>'<Dft 

t?0(^5C^fflt (2 2 2mm o 1) (DiStfokSHfc 
-§**rJBV\ THF^t?«9i^5t^^|^fi (2 0. 

omi) (omm^m^ti&.m'tmmms t±<mm\ci, 
tz 0 jais«3 8©»*itfc»c*5^-r 0 

[0126] UttM 4 2 

ioomi(Dt^77^^ii, ^yir y ^kfcmt*}) 
t^&mi&mki^ jL^mzmmztix^zTkmrnmi 

68(D^y^^nei/yF!Jt-/V 
ttJR) 5:20. Og (2 0. Ommo 1) W V & 9 , - 
*U-0. 1 Sj£*>zkiMt# y l?A7k*«4. 6ml 
(0. 46mmol) «r*Dx.Tjf» LS»iK«:»;fc 0 1 

u ^y t^y/p tvy h y t-z^y ^ y 

££j&£-£fc 0 Cii(:Tf7^ [by* (i^yf/VT 

s y ) ^7t7^yfy/^/] ^^-y^^^u 

y K34 7mg (0. 46mmol) 2 0 m 1 (DTH 
[0 12 7] H16«3 3C0fi^Rj6«CfflV>P>ttfe^y-fe 

yyOTy^y?^ifej;r;fh7^^ [ h y ;* 
^vur ^ y ) ^-^^ y ^ y ] ^^-7^^^ 

(Djjmx'&btitctf}) h y t-ZK^^- 

y*y»>^**5J:(/Th7^^ [hy^ (y^f^T; 
y) ^7^7^1)7^7;;] ^^7t-^A^py 
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[0128] H5£#J 4 3 

10 0ml Wt^77^^l:^f^>^7 3. 3 

g (2 2 2mmol) V & V . THF2 0mlt't 

fRLfc&s -7 0 < CtC^iPLTl. 0M(7)/;^-y 
fvuy ^^A<^^^ri^>^ffi5. 0ml (5. 0 mm o 
1) £*D;c7c 0 Isl^Tl 0 5>^^Lfc^. &J3 0# 

>-i/Tl><D*S V3 L VJ±&Z:'&tz 0 rfttc-rh^^r^ 

[hy* (^y^-r^y) ^^^^^^y ^>-r ^ 

/] *^7t = !>A^P!J K3. 78 g (5. Ommo 
1) £2 Om 1 (DTHF{zmm^^ttcm^ : kMx.2^m 

[0 12 9] ^mmS 3^S^^i-fflVMbtl>7cTHF 

Tc&Jl^fgtfWtfy t^^n tvyr h^:*— 2 
0 4g#<b*bfc o 7K^tifite2 5 Ot'foofCo 
[0130] HJfe^J 44 — 46 

(2 2 2 mm o 1 ) <Di& 6 ^-T&^IT ^ ^{b^^^ffi 
V>fc^fi^^j4 3 i^:<^icLfc 0 3B*Sr, 
#J4 3<0»*i: tfc^6JC^-r o 

[0131] H*6#J 47-60 
H%0J3 3^*51**^ [by* Wf/UT5 

y) ^x7^-7^yfyr^] *^7t^>)A^D!J 

KCDftfrSlC l^ft (5. Ommo 1) CO* 7 td^i"^ 

tfe#j3 3 tmm^tio ass**?^-*-, 

-5 2TH£/BL7c**:7x1?~*A60^n ]) KttttSllfi 
#J2, 3, 9*3j:t^l 0(0*fe*fett«flao*ife"T?^ 

J& $ ftfc * * 7 r if * K*frf fc** SrRJS £ "frX^ 

[0132] m&M 61-73 
HJ6^J3 3lC*5Ct5^ h7^ [hy^ (^W? 

VtOi&SrGM LfcK*tt±T3Hfc«l 3 3 £ Rtttlc L 
Tc e r r "C^ L 1 ^ 7 7 if ^ !> 

77^=^k Kn^vK^^acollircoKJSlcJ:^^ 



8 

[0133] Slifettl 74-80 
3IJSW3 3ld:fctt5x h7^ [hy* (v^^TS 

y) ^7t7^!)7>r;;] ^7t^^^y 

^^t) **9<Dj:5^x.7^6A^±^Tlllfiffil3 3 
£H3«fc:L;fco 3»*Sr*l(S«l3 3©J»»t tfctc«9^ 
10 ^i"„ 

[0134] mmm 8 1 - 8 6 

mmm 3 3 u:** r* 5 t° u kctm-^ ^ id* 1 

[0135] ^MM 87 — 89 

3iifc#J3 3lc*3^5*'&RlC^KlCfiKi:KJ6NPffi*4r 

* i i k^-t j: 3 \zm*.ft&^it±xmM9i 3 3^« 
\zvit 0 ^<DU^mmm3s<D^tti>^mi 

20 7^*1% 

[0136] 9 0 

10 0ml CO^^^^^^tCi/y ir y y4 6 0mg 
( 5 . 0 mm o 1 ) 9 . TVl" 5 0ml ^Px. 

A^b^dt LfcT 5 /Vt h y A 9 8 7 m g (10. 5 
mmo 1) £-7 0 C CT^DX.7C^. |f3i&£-C 3 0 #Rlti 

^Lfc. :tiCrF7^ [ h y ^ (^W^) 

30 7^^^^-^^ y fz/T^ y] /jN^^^-^^A^ny k 

7. 5 6g (10. Ommol) $rM^Dt, 6^^ 

tz Q 4t«*:WET-e»««;HLr^y-fe y yow 

h^^r* [hy^ (^f^7; y) t>X7t7-!)7 

^r^y] /iN^^^^^A} j^, -r<ct>^ { [ (Me 2 

N) 3 P=N] 4 P + ) 2 (G 1 y) 2 " (G 1 y 2 " 
[0 13 7] ^JS0*i3 1 OS^ICffi^fc^^^Tif-^ 
40 (D^^yr^=- Oi^^^r 7 . 64g (5. Ommol) 

ffii*fc«*tt^ft«3 i ^>m^^ t±< mm\z urc 0 

M^ftE^tD^^)^ y ^v^o fi/yhy *—;\>>$: 3 
9 1 g#7t 0 7K^S*H9 7-e^o/Co 
[0138] Hig^J 9 1 

3I16W3 3lcj3*t5*K^ y *A*S«<&ftbtH;i 

1. 0M«)*8^y »jUtK^«2. 2ml (2. 2m 
mol) Srfflv^K^ttl^«tcLTBffl?R«:#^:o 

#j3 3 1±< mmizvtzo m&&&<Dm#t<D7fi])**is 

so -7u\?u>h V*—*! 8 l g£r#fco 7K^S^ffili2 1 
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[0139] mmm 9 2 

») ^35. Og (11. 4mmol)ff»)6^ rjx 
(CO. 1 MCO v?— / A-^/U - CO-v^r 
■y-^JSJRl. 7ml (0. 17mmol) ^T'li 

7) ^^7t7^!if>7; y] ^77t^^^niJ 
K2 6 4mg (0. 34mmol) ^20mlOTHF 

[0140] 9 3 

5 Om 1 Ot777^^1^ y h^i/ KO. 42 

g (6. Ommol) £f¥ 9 St 0 > 2 0ml£O7th^ 

y* (^^f/W7^;) ^^7t7-!ir>'7; y] * 
^7t-r)A^n!J K4. 65g (6. 0 mm o 1 ) £r 

^ % 2 Om 1 (^THF^Dit, ^f{HLtKC 1 

^y — yuco^ h7^^ [hy* (^^f/ur^y) 

7^7^yf>7; y] **7*~£^i££^&Lfc 0 

[oi4i] n%M3 i<om-&Rj6^*j-s^y -ty ^ 

(D^t / {rh7^^ [hy^ (^f/^7^/) 

^3. 8 5g (5. Ommo 1 ) £fflV\ frfc&^yir 

#J3 ioa^Rffi:t±<l^«(cS:-&Sit^tTofco 
«*OiBttK<0}KJR^y t^^n t>y^7^-/^ 
I7 7 g #t„ *BXfli»i. 9Xh v ). m#tt<otf 

[0142] mmm 9 4 

Hi6#j3 iofi-&Rjts^*5tt5^y-fey ^avty (tf 

— y x>r s y ] **;7;*-~£a&4. 1 2 g 
(5. ommoi) *fem\,*L&st>\'\$nifomz 101^ 

1 4 5X*fcofc 0 



[0143] H%0J 9 5 

{ [ (M e 2 N) 3 P=N] <P + OH'} 3. 78g 
(5. Ommol) t ? V "fc y ^ 2 0 . Og (217. 
4mmo 1) lKH£ff, ffiAth «#3£B*5j:tf 
T^^l/^^^v- K^Af^gIttIt«6 0 0ml 

10 iH-eg&U 8 O'CtclMaLT. 7ntVyt^K^ 

s:^^ff^3. o k g/cm 2 itfrt&£i&oj: p^ra^cw 

MlOmmHglC§oti, S*-T?«fiEKK U ft* 
a fc° U> h y ^ 2 6 4 g £rf#fc D zk&Sffil* 14 2 
[0144] it«0l 5 

rh7^ [f y * (i^y^/wr^y) ^^^^^^y 

t>7;;] ^7^^tKo^>K»/^o 
20 fcJ^tt^ifc^J 9 5(Z)l^i:i<^lCLfc 0 :/n 

0. lgt'fcot, SJ6*^ttj&A/^:^y-fey >"t^t> 
[0145] ^J£#J 9 6 

100ml^77^Pl:fh7^r^ [ h y ^ (v^ 
f;W7 * y ) ^77^7^!i7>7; y] 
At Ko^'>K3. 78 g (5. Ommol) £:# 9 8l 
9, y20. Og (217. 4mmol) £r#D 

30 ;tfc 0 9H*L*ds^^.aL*9-m^*i: b^:«, 100 

£j&3£L*:„ 9J-Uri§PJ(D^yir y ^£-ta>* 

ic^ti^^y-ty v^>*-x7r-tf=^iHjft"c*>s^y 
-ty^a^ty {7h7^ [>y* (v^y^r^y) 
^^^^^^y^^-r^ y] fo*7*=-$J*} £ 

{ [ (MezN) 3 P=N] a P + G 1 y* b<om&y&*& 

[0146] nmm 95^ mm<om&&&&^ ±ia^ 

J6«FJE*3. 0 k g/cm z M4:ftoJ;5 

hyt-^2 8 9 g?r / #t 0 7K^S«fil 2 9T'$)o 

[0147] Uttttl 9 7 
^^Jl ^ mmz. Lfc^ ^ ^ r if ^ ^ ^>fb^^ 

-cfcsf h7^r^ [hy* (^y^v-r^y) ^^7^- 

5 o ^^Df^^] t^7t^^^ h^r^K { [ (M 
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ezN) 3P = N] 4P + CHaO-} 3. 85g (5. 0 
mmol) mMM9 5 (Dm& fcfc^m^'tzy" b7=* 
* [ h y ^ (^f/VT^/) ^^7t7^yfy7^ 

*K««**r 1 0 0 ric^H LfcK^ttHJfiftl 9 5^1 
WfllfcLfc. *tfe*S*co#y a-^v^utr 
U>hV A>3 2 4 g *r»fc 0 *KSffitt 1 1 6 "Cfc 

[0148] Hi£#J 9 8 

100mlWt^77^3|:fF7^ [by* (v*y 10 
^fVT^J) ^X7t7^yf^T^/] /-fc*^*^ 

h*is K2. 0 1 g (2. 6mmo 1 ) £f¥ 9 Si 
9 . ^yiry>20. Og (217. 4 mm o 1 ) SrJD 
!W*Lfcas&#M&US— R**4: 10 0 

5 mmH g l:«*)ft*S*S:«i S*Tf 14 1 fc^ 
^y— ^«r»*L*: D rwJ: ^JCLTiSPJO^y ir y > 

$>5^yir y vco^ey (fh7^r^ [ h y ^ (v^y^/v- 

[0149] Hffiffil 9 5 i: H3«<0£&RJE»U:, ±12(7) 
*ffi"e»fctL^a-&*«r±4ttj&^.. RJE»f*a«:tt*£ 
^T-embT. 10 0t:iI«L, 7 P PtVyt^rv'K 
*RJCS«fBE*3. Okg/cm 2 fii^^oJ;9lcr^ 
WK0M&L.fcj&SP> i o 0^T-6I^Rj££-£fc o #^T* 
3 0^10mmHgH^ofc^ l*t»ffiCML, 

tvyfy t-;^2 6 7 g £»fc 8 *K»£ffite l 3 8T* 

[0150] 99 30 

t$)5rF7^ [by y 1 -></W) ** 

77^7- y^r^ y] ^X7t^^ tert 

b*^K { [P y 3 P = N] 4 P + t e r t -C<H 
9 0-) 5. 6 3 g (5. Ommol) MMffl 9 5 <D 

n&Ki&\zm^*LT f7^x [by* (^^r? 
y<oftt> v \^mm l 9 5 o*^kis 

y ^-/V 2 8 1 g £#fc 0 13 3 teT-fcofCo 40 

[0151] Hlfefti 100 

3 0 0ml (^)t^77^=i(C7f7^^ [by* (v^y 

f^r^y) *^7t7-yr>7; y] j**^*-^ 

At Kb*'>K9. 0 8g (12mmol) 

«9, ^ytyy92. o g (1. omoi) &Mx.tc 0 
H»Lft#b#aL«-»*lii tfc«, loot:, 5 
mmH g fc«t,«Jfca*tr«5BS*rM*bfc*«:l»* 

l^c 0 rcoi st-uraw^^y-fe y >£^<^^£ 

*i,5^yir y >co^x^r-^^^AMT*fe^^yir y >- 

co^-/ {fi>7^ [by* (^^f/wr^y) **:7 50 



[0152] Hffiftl 95i |^«<&B<&RJ£»fc. -blE*> 
*«fe-C»5>ttfca-frft 2 1 . 9 2 g *rtfc&^ RiEStrt 
$:gIii-CittT, 10 0tl:#fflU 

K*rK*K"*ffi* l . 5k g y C m 2 iiii^oJ:7 
M^t^l^^bi 0 o^-censmRJES-frfc. 

^^l>yt^3 7 4 gW; 0 *»S«li9 9-C 

[0153] nmw 1 0 1 

i^y^/wr^y by* [by* w^7$y) * 
*:7*^~y ^>-t^ y] *^7t^^ff77/^ 

utft b { [ (M e 2 N) sP=N] 3 (M e 2 N) P + 

BF4-} bl3 }) !>A t~y KSrRJS w £ 
tc.J;!K **:7 7lf=*A^»Tfc*^y f/U7 5 y 

by* [by* (v^^v^ts y) **:7*-7^y^ 

>7^y] ^7t^^t^F^>K { [ (Mez 
N) 3P = N] 3 (M e 2 N) P + t e r t-C<H 

90-} £#fc 0 :^^7r^")^t:^i6 3mg 

(0. 2 4 mmol) 2: 1 0 0 m 1 CD*?-* y y * =z \Z.W 

r^tc^yiry ^t^cggft^y ZJ*&ffiteWb 

^ntV^Fy ( = #*BE^tt«) 2 0.0 

g (2 0. Ommo 1) &1)\\X.tl 0 b#i&L 
VZ—m.&mt Lfc&, 10 0^, 5mmHgl:ft*,f6 
****:8i^TitLfcter t y -/u&ISfc 

y /^t^rCO^t-^tuS^y r^v^n fc* b V 

yhy^OT/ {v^y^^r^y by* [by* 
(vV^vvr^y) ^7^7=yryr;/] **:? 

[0154] ^ft^j 9 5 1 mm<Dm&Rfc$5\z s ±is<t> 
*ti*lt, ioo < Cfc#iau yafi/yt^K 

£RJfcR#JEEyj 3 . 0k g ycm z «fM*oi5l:Ffl^ 
WJCflfel&Lfctfk 1 0 0t:-C6l*Bi]Rl6S-frfeo #^"C 
3 0»ffll0mmHg|:§ofci, lS"CSfftIL, 

tr b y a-— a* 2 0 4 g Sr»fc 0 *g£Stifite 1 8 -e*> 

[0155] 102 

nmm 9 st mm<o&&Rj&m~. nmm 100 -e#e> 
tt^^y-fey i/y ir y yo*^77^?^ft 

cojil^ 2 1. 9 2 g Srtt^, RlC«rt*ft«ffi*-C 
mmLT, 8 0t:(:WU ynei/y^^Kirxf 
uyt^^ K^^e/uit^ 7*f 3 5^^o 
t^>K^f l^m^ KS:RJ6«fIE^3. Okg/ 
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c m 2 fim£:{£oJ; o t|B*tt^«|&Uft*Sfe 8 O^T* 
6B#IHRJSSii:fc. ftW3 0OTl0mmHgl:^o 

^oei/yF y*— ;\s2 6 7 g£#fc 0 1 3 

[0156] H*#J 103 

^y^r ^ y] { (m 

ezN) 3P = N] 4P + C6H5O-} 4. I6g (5. 
Ommol) Hj&608 9 5 ^Jl^JCtCfflV^-r h7 

^ y ir y ^(7)^^ 9 tcl^l: (217. 4 mm o 1 ) <D^ 
/W 3. 5gS:«fflU S£-RJEia££: 
l o 0t:ic«3Ebfc«^lillJ6W9 5oS-&Kl6t±< 

3 4 2 g «r»fc Q 7 2 -C*>ofc 0 

[0157] H*£#J 104 

-mmmi o 3^*tfc*^7r^=!>^»4. 1 

6g (5. Ommol) Sr. Hlftflfl 9 5 Ofi^SJ6t-ffl 
Wc^h^^r* oy* (^W^/) ^^7^-^ 

l£«fflU /!)-tyywttt)!!)l^t (2 17. 4mm 
ol)^nt>y^!J3-;H8. 3g^ffll, I 
^RJSi&ft & 1 0 0 t^SHE LfcK^ttlliftW 9 5(Oi 

fc. 

[0158] Hifc#J 105 

[by^ (^f^7^ /) ^^^^7-y 
^ y ) ^^7t7-yfyr^y] ^x^^-^^a a 

-^f/l/7x/^V K { (MezN) 3P = N] 4 P + 4 

-CH3C6H4O-} $T-&^LyS: 0 
[0 15 91 r^77r^?^t^4. 23g 
(5. Ommol) fcl, 4-^^t-/H9. 6 

g (217. 4 mm o 1 ) £\ 3Hfc0»J 95i |^«0>:*— 

jftU l 1 Otl:#IU, 1, 

»fc«J6U*3ftSfe 1 1 ot:-C6i*BBRlCS^o ftv^x* 
30^110mmHg(^o/-:i, SSrefSfEEMMU 

1, 2 - ^fi/yv?t-^3 8 9 g 5r#t 0 MSffili 
6 5X'hotz 0 
[0160] ^MM 106 



^ - y -xVT ^ y ] ^^-7^--r>^ Tir^ — h { (M 
ezN) 3P = N] 4P + CHsCOO-} 3. 99g 
(5. Ommol) MMM 9 5 <Z>fi<&RJSKfl!V>fc 

fyr s y] ^7t=^t Kn*'>KG>ftb?u-te 

^yir y ^<£>ftb9 tCl^l: (2 l 7. 4mmo 

1) (O^xy^y 6gMU 1^ 

10 RjCfftSti 0 or^asHu^a^ttHififfiig 501^ 

yrh7 a— ^ 3 2 4 g *:»fc 0 zKBSSflfil* 1 5 3 

[0161] HJ£#J 107 
X h y$r^ (^f/UT;/) * * ;7 ^ ~ y 

s y] ^7t^^^oy KtyDftyit 

- D'rlsT ^ y] ^X7t^^A fc°^— h 

20 { (MezN) 3 P=N] 4P + C2H5COO-) Sr^fiR 

[0 16 2] rco^^^ri^— VMk^tfoA. 0 6 g 

(5. Ommol) H^#J 9 5 CDfi^j£(CjE 
fb^^rT; |>y* (^f/V7^7) **:7;*-^~y 
x>-t * y] *^7t=i>At Kp^K^ttfeOCft 

U c/yir y VOftfrO Mf^fi (2 1 7. 4 mm o 
1) co ^3-^39. lgMU fi-&SJ6?a*S: 

1 0 oTcidsgxu^ja^ttsatffiig 5<om&&fct±< 
l^«(cu^ e ifeil^y^y/ptvy^y^t 
30 — >u 2 9 8 g srttfco Tkmrnmi* 2 3 7 x-£>o tz Q 

[01 63] mftM 108 

chy* (^xfy^^y) ^^^^-^^ y f^7 

^ y] fc** (^xf;U7^y) T^^^^n^A^ 
/UtP^l^-h { [ (E tzN) 3P = N] 2 (E tzN) 
zP + BFr) t-ThV ^A7x/^VK«rSl5$-t5 

* (^xf/vr^y) ^^7t7^yryT^/] 

(v?xf/P7^/) $^7t = !>A7x;^K 
{ [ (E tzN) 3P = N] 2 (E tzN) zP + CeHsO 
40 "} *&f&Ltz 0 

[0 16 4] r^777^^^i3. 76g 
(17. 4 mm o 1 ) txfuy^7? y 1 3. Og 
(217. 4 mm o 1 ) Hfetfl 95t i^^^S^ 

e»^ttaA/*ra, R«»rt*:ft***t?i*ti o o 

0 0tt?6^J£$tt o ^V^3 0MlOmmH 
so yrh7 ^ 2 1 9 g *»^: 0 zk&£fl6tt 2 4 0 -e*> 
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[0165] mmm i o 9 

H««i o 8tc*5tt5^* oy* (i/xf/wr^y) 
*^7t7x!)7 r y7^/] (^x^/wr s y ) * 

^ (^f^7; y ) TjN^^^-^^y^vr^ y] 

;7*~r>Afc Ko^rv' K3. 78g (5. 0mm o 1 ) 
SHSfflU ^1><>>*JT $><DRt>*)lcm§k (2 17. 
4mmo 1 ) <DN, N' -^f/Vxf i/y^r ;>1 
9. 1 g Srffiffl LytK^ttllJfiffil 1 0 8 tl?I«lcU. 10 

[0166] mmm no 

HS6«i o 8*^*5»t5tr^ oy* (^xf/ur^y) 
^^7^7^yfyr;;] (^/xf/vr ^ y) * 
^7t^ f )A7xy^r-> K^ftfrg (c^ h^^r* [by 

^ (^f;uT^/) ^^7t7^UfyT; y] 
^^--»>Ab Kc3=5r->K3. 78g (5. 0 mm o 1 ) 

SrteJBU ^^y^r^y^^^t (217. 

4mmol) Wh^^yis. 7 g £l££f LfcJ^U* 20 
t>y^-/u3 0 7 g£r»fc 0 *»Sflfifi8 l "Ofco 

[0167] mmm m 

HtfiWIl 0 8{C*5tt6^ [by* (v?xf;V7^) 

^^7t7-yr>7; y] tr* (^xf/i/r^y) * 

77tx«>A7x/ ^S/K©f*te9lw^ h7^ [hy 

* (^f;vr^y) ^^7t7xyfyr^y] 

7t^>)AfcKn^K3. 78g (5. Ommol) 

z&m Ls ^ i^r ^ ><£>ttfc> 19 tci^a (217. 30 

4mmo 1 ) COfc°-<y v>> 1 8. 5 g £r<£JB Lfc^li 
H16«l 0 8 ^P«ldLfc 0 «fe«S*<&* y**^n 
4 2 gSr»fe 0 - 3 6T'fc 

[0168] HJ&S^J 112 

y -^/ur 5 y ) *^7i7=-!)7yr;y] ^^^^-^ 

!>AfcKn#VK { [ (M e 2 N) 3 P=N] 4 P* OH 
-} 3. 78g (5. Ommol) t ? V ir V s 2 0 . 

0 g (217. 4 mm ol) ^ fflLflESlJfeV. Jx^fK 40 

0 0ml CO;*-— ^lCtt^A/^ Q -^COtgR 

400g (6. 90mol) £R/£B#EE;*J 3 . Okg/ 

1 2B»IBH«:S-e:fe MiS) „ Rv^3 0»Wi0m 
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Lfelt*a 2 3 0 0ml (O;*— h * ^ fc» 

$^tC , /Pt , Uyt^v'K9 3 0 g (16. 0 3mo 
1) «:SjC«pffi*3. Okg/cm^i^oi^C 
B*«^fl«6U*3ft«6 8 0^-02 4*BKJ»S*fc (* 
2 o ^^3 0 5)rilOmmHgl:§ofc 0 

fi^frcifcs^y ^y^ofi/yMj *~~fr*m^ 

F^gfe&l 0 0tC#tUtt/S2l£O7/^uyt^ 
y Ki^tfe^xf i/y i/y^y K2 0 0 g (4. 
5 5mol) 4rSJC^ffi*4. Okg/cm z i^^ 

oJ: 5f-Bn4cWJw«i(&L*36Sfe l o o^T-i 2B#IHRjS 
fc 0 zk»Sfilfi«:2 4T*fcofc 0 

i/jr*c^Y<n-7x2 y^p^m 5 : itf>#]^ (^e/wit, J^T 

mm -c*A/«#y t^yyp t-uv^y ^v^^u 
is h y t-^t*fc5o 

[0169] iti^^J 5 
ifg^ijl 1 2CD^l^@C0S^^^^<^^bfc o ^ 

o. lgt'fcot, R^tcft^rc^yiry ytot 

[01 70] Hjfeftl 113-116 

&*ft«x*16fly 1 l 2£I^A-ffiv\ ^i 2^i-JB 
1 l©7;^i^yt#^ Kft^SrMiffl^t, « 1 
2lc^^*ft=Tfc**«l 1 2tH«KXT2Sre 

2l^)7/^i/y«y k^»"C«>5^^u^^^ 
KoS*&3llfc«i l 2tW*i:Lt l 
1 2<Dj$j&t 2(C^i- 0 wrT'^ffiLfc^^ 

$j±?uy K^r^y^Ay h^r^-K. # y 

[0171] ^M^tJ 117 

100ml^f777^3C7F7^^ [ h y ^ (v^y 
f;U7 S y ) *77t7-Ufy7;y] ^^^^xir> 

Ko^r-y K3. 7 8 g (5. Ommo 1 ) £f¥ 0 & 
0, ^yty-y20. 0g (2 17. 4mmol) SrJD 
^yh e «»U^*Sb#mLi«— b/c^, 1 0 0 

SmmHgJCft^ftJftfiSlSratifi^iirTBJ^L^:* 
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ty>^y {y- bv** oy* (itt^/vr * y) 

{ [ (MezN) 3 P = N] 4 P + G 1 y (Glytt^ 

[oi72] r <Dm&vo<7)±m$:. %mm 1 1 2 
><Dixt>vici±&Astd:^nmnMi 1 2t±<mm^ 

Lfc G Mfe^^^ci^^^M^l 5 3 2 g^#Tc 0 

^ri/KcD^n ^£^5 : 1 (7)#|^T^^7c7tf y ^ v- 
[0173] Hj&&#J 118 

& v^y f/vT ^ hy^ [ h y * (v^^/uts y ) * 

{ [ (MezN) 3 P = N] 3 (MezN) P + CH 
3 0-} ^#fc e 

[0 17 4] 2 0 0ml CO"^^ 7=7^^ (C_bf£(Z)^&T* 
ttbttfc^^^Tif^^^^^O. 59 g (0. 9 2 
mmol) £r#9&«9, r^^^y ir V ^kfcmit* V 

> h y /U (H#3f0£{b^*±§0 4 0. 0 g (40. 
Ommo 1) £*0*L7L e L ft #m U£>— ft^ft 

<hLfc^ lOOt:, 5mmHgt^^^^^Mcil 
£i£TIiJ£L7c^ ^ y — A-£l&*Lfc 0 r^^^t-UT 
i&m\<DtfV t^r^n fc> u:/ h y /V^r^O^^^ 
ft£#y ^^-v-^n feTUS^ h y t-^^^^T^^ 1 ) 

^tfcs^ y t^y^n ei/y h y a? 
t^/vT^s hy* [by* (^f^r^y) 

y"^r * y] *^7t^^A} m.t<Di&&m* 

[0175] H;6£#J 112t El«a> 6 00ml (Ol^ 
fl/myK4 00 g (6. 9 0mo 1) ^iS^fE 

^3. o k g/cm 2 i«^oj; 5t-nn*»^*ftu 

10mmHgl:fcfc^ Ift'SEl:Il, fg2*IC7) 
130g (2. 95mol) &fcfc&fJEt) 4 . Okg/ 

cm 2 M^ftoj; 5^|«>:tticflHftLft3ftSb i o ot: 
ig*#fc, TKStSffifii 4t'fcofc e :^n y ^^ 



y xf i/yt^y KW^n 7 ^ M 2 . 5 : lOi^T' 

^A/7c#y t°i/y^y«yxf i/y hyt 

[0176] H*£#J 1 1 9 

ioomi^)t^77^^ic^ytyy2o. o g (2 

17. 4mmo 1 ) 0 Jfr 9 , rfUC 1 . O^^tK 

Btft* LJ 5. 0ml (5. Ommol) 

iTWSafcS, l l 0tiJ£TtKiH^« 

10 y-tr y y^/^y *A£*£*RS-£fc, ctuc^h^ 

^^7t^^^^y K3. 87g (5. Omm 
o 1 ) ^20ml <Z)T H F (fFn Ko7 7 y JUT 

tc 0 nmm i\2t mm<v 6 o o m 1 <Dm&&f&mz s 

^^-^riy K^fc^ft-CfeS^n fl/yi^y K4 00 g 
20 (6. 9 0mol) &T®£B#JE;7J 3 . Okg/cm 2 i 

RjS^-^TfCo ^V^* 3 0 ^1 1 0 mmH g |C§o v 
^g^:. 31*09 H2i: m&<0 2 3 0 0ml tf>fi£*Rj& 

*^fta*, frfo&ft&t&mmmxw&i'. iooti: 
Mir, %2m<o7/^*u^**ish~it&V!>X']bZ>=- 

fl/yi/yt=^->K20 0 g (4. 55mol) 
f$J£*i4. 0 k g/cm2«i««:«oJ:5^|IB>:tt^« 

^^M^5 4 9 gW: 0 *»a«li6 8Tfc 

ofc e r^yp^^^t^i^y^ptvy^^K 

d t°u>-^-arv/ Kt^y^f uy^y K^^d * y ?& 
Jfil. 5 : l(D#|^T*^A/fc^y^^rv'^nt B l/V^y 
^V^U^ h y ^/Ut'fc^o 
[0177] JfcfiM 6 

$£*t5^y -ty >-^>^y * y $j*i&*±&£iktzo z 

ft<, 2 0ml^THFttitii»!lfco 
SfftSrfflv^r, IS«ll9i:»7 p ntVy^y 
K^fi^^tfo/do E^iffi*Tg<, T/U^rU>^ar 

> vnm*\cm%tstitztdrtxh^ti 0 Ri6«rt*«»i 

[0178] HSgtfiJ 120—123 

so ik&fo&tt^tintemi i 9tw*>u«v\ ^i 3\z 
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^tx-€hJi;&fe#U l 9£R]M;ffiv\ *l 3tc^i-|gl 

ikffli i 9 iBtfcifc. feWzzmmm ii 9 (Df&gzt 

th^mi 3(c:^^i- 0 3§ft#Ji 2 l*sj;t«Hl£«l 2 
*«i 2^fflv^*^7r-^=i>^{k*»tt, l-te 

4, 6, 6, 6-^<>^ (t°n y v? 

y-i — (ju) -2, 2-\?x [hv (t'ny^y-i 
— Y/u) ^^7t7^yf>r; y] -2* 5 , 4X 5 , 

J: D^/£L7c 5 B 
[0179] 124 

100ml^)t777^='^N, N* -i> >V^=3~U 
yi?7^19. Ig (2 17. 4mmol) SrfP «9 St 
t), THF2 0mlt#«Lfc8, - 7 0 'Cld^SP LT 
1. 0M^;/l/-7/U-yf/V!J ^^AO^^ri^^^?^ 
5. 0ml (y/Uv/U-7f/HJf >>AiU5. Om 
mo 1) «riPx.^o ^filt'l 0#ra«#L*:gL 3 

n, n' f ;i/x^ 1/ y i;r 5 y / y f ? 

£#fc„ r^XtCl, 1, 3, 3-7h7^f/^W 

y Mi ^ [hy* (v^ f/^7 ^ y ) ^ ^ ^ ^- ^ — y 

7>7 S y] **:7;*-:xr> n y K { [ (M e 2 N) 3 
P = N] 3 (t e r t - C8H17 NH) P + CT} 3. 
63g (5. Omm o 1 ) «r 2 0 m 1 ©THF|C^»$ 

[0 18 0] HiS^Jl 1 9lCi3Jt5«®«!^«:*3 9^ % 

1 1 9*>*&RJS£H«KL*:. mGMfkto-fvv** 
£^#4 9 2 gSr»fc 0 *^S»il OOT'fcoto - 
co:/u y^#fi^ft:ti^y xf^y^-y K-#y 

Ki^y Xf-Ulsjr*?is Y<D7*v yVfcfol 2. 5 : 

i to#]^"c^A/*:#y ^s/^v^y ^-^^^u- 

y^^-/ut*fc5o 

[0181] ^Jfe^J 1 2 5 

1- (1, 1, 3, 3-7h7^f/^f^) -2-v> 

y^A-r ^y-2- h y * Wf^r^) **:7;*- 

7-ijf>7;/-4, 4, 4 - h y ^ 
y) - 2* 5 , 4l 5 — H^1r*J (^^77^^) 
{ [ (M e 2 N) 3 P = N] 2 (M e 2 N) P=N- t e r 
t-CaHi?} t l/3%m<D*)Asm$:BLJ&ZT£Z>Zklz 
£9, ^777fxr)^b^T*$)5 (1, 1, 

3, 3— r h7^f^f^7^^^75 / t^* 



O y ^ (y^f/i/7; y ) ^^7t7^'J7V7; 

y] **:7;*-~y' A^^^^i— h { { [ (M e 2 N) 3P 
= N] 2 (M e 2 N) (ter t-CsHi? NH) P + } 3 
PO4 3 - } *&f&Ltz 0 
[0182] 2 0 0ml^77^= 3 t-> ^Ul"? 

Stt 1 1 2 !J t^rVxf - 0 . Og 

(40. Ommol) SrfF D » 9 > 40mlOTHF5: 
^*TJS-*««:»fco ^^0. 1 OM (mo 1/ 
10 1) 0) v^ - / - V «> A©^^ t yjg 
S4. 60ml (0. 46mmol) &^&T*1m^ti 

tO*ST'# e>tLf^^77^ 0 . 49 g (0. 

3 lmmo 1 ) £JDx--C»«Mft£*»fco 
[0183] Uttffil 1 1 2 £ mU<V 6 0 0ml <D*^ 

to^m. lsejet-cth f «rs* ufco 
»rt*r*fc«a*-e«*u, 8ot*-e#iS^ Hi 

20 400g (6. 90mol) £Rl£e£JE7t> 3 . Okg/ 

c m z mt^oj; 9 cr^w^t^^b 1 lOt 

■C12^raRJ6*^o *V^30»BlOmmHgl: 
{fcofcft, litSJEI^IL, 1 O O'ClC^UT. % 

^v-KlOOg (2. 2 7mol) ^r^lS^EE^ 4 . 0 

k g/cm^t^oj; 5^rax»t-w*&b^* s b 1 
o ot-ei 2*ibr*6***i. m&m&e>y*iy?&m 

£*flei 7 l g£r»fco 7K^£«il7 l-efeo7c 0 

30 UV^^i^K-^y^i^uV'^^rv'K^IIS^yn >y ^ 
ft, ^y xfi/my K<h/tfy ^ u^^-^e/ Kco 

>j?y ^-dt-ex^o fuvT^y t^r-yxf yy^t-/w-efc 

[0184] nmm 126 

40 Lfc«*ttsas«i 1 9^m^Rjst^<i^eitcb7 v co 

>y^*S^5 8 4 g Srft^io ^KSe^ffi 

s^y^nifu^^^Kfc^y^^^^^KO 
tvy^y^yxf i/y h y /ur^5 0 

[0185] mmm 127 

so ^ t^d t° u y y t ->xf y y h yt-/v-2 1 5 g 
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SrHSSW 1 1 2t mfiW 2 3 0 0ml ©fi-frEJCSSI-tt 

U /PtVm^Kl 95g (3. 3 6mo 1 ) £ 
EJSB#BErt3. Okg/cm 2 if^oJ:;M^ 

OMlOmmHgC^ofcS, KSR-eWBE^H L, 

40 5 gWc o *»ttlil5tfcofe, ro^ny 

U ^ y ^ p y t =2r V K W y 1/ y t v' K<^ 

y ^^v^^uv^y ***/^ptfuv h y 

[0186] 128 

2 7 -e»fc«WBt«r«tr* y t^^Ptri/y* 
y t^*>xf uyTKy^^n tvy h y t-/w2 1 
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2 g £ HJ6#J 1 1 2 -Cffiffl Lfc 2 3 0 0 m 1 (OS^RJC 

WfcttiMK K«?»rt«r«»«*-cB«b-r, loot: 

C^at, xfI/yt^>Kl25g (2. 8 4 mo 
1) £a&&#J£;fr4. Okg/cm 2 ii^oJ;3l: 
F B W:ML^^bl 0 0*C-C2 4B$IWR£iSii:fco 
^^•C3 0^10mmHgi:«ofci, ft*T-«J£tC 

:/o 5/^*S^H2Ky t-l/^^^rv- K-#y ^ 
\s^0r*i/ K-^y fc> U^Srv' K-#y 

T*#/ufc?Ky ^v^n fi/y^y^^xf u^/ify 

[0 18 7] 
[^1] 



1 2 t-dH 9 0H 91 
CMe 2 K) 3 [CMB 2 ) 3 P*P + (t-C4H 9 0>- 

1 3 WtCHaOH » 

1 4 H0C8aCH 2 0H 95 
(Me 2 N) 3 C Ql^ ) 3 (H0CHaCH 2 0) - 

15 r 

16 r w/ sg 

(Me 2 N) 3 C(Ke2) 3 P=N]P + Gly 2 - 
1 7 *' 9W7* nt" WHi-*CH#mffifl±iaW10OO) 9B 
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